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PREFACE

The U.S. Arny Engi neer Research and Devel opnent Center (ERDC)
i ncl udes the Coastal and Hydraulics Laboratory (CHL), the
Ceot echni cal / Structures Laboratory (GSL), the Environnental
Laboratory (EL) and the Information Technol ogy Laboratory (ITL) in
Vi cksburg, M ssissippi, the Cold Regi ons Research and Engi neering
Laboratory (CRREL) in Hanover, New Hanpshire, the Construction
Engi neering Research Laboratories (CERL) in Chanpaign, Illinois,
and the Topographi c Engi neering Center (TEC) in Al exandri a,
Virginia. The ERDC is responsible for conducting research in the
broad fields of hydraulics, dredging, coastal engineering,
i nstrunentation, oceanography, renote sensing, geotechnical
engi neeri ng, earthquake engi neering, soil effects, vehicle
mobi lity, self-contained nunitions, mlitary engineering,
geophysi cs, pavenents, protective structures, aquatic plants,
water quality, dredged material, treatment of hazardous waste,
wet | ands, physical / mechani cal/chem cal properties of snow and
ot her frozen precipitation, infrastructure and environnent al
i ssues for installation, conmputer science, telecommunications
managenent and busi ness automation, graphic arts and printing,
i brary services, and records managenent. This research is con-
ducted by Governnent personnel and by contract wth educati onal
institutions, non-profit organizations and private industries.

The provisions of the Conpetition in Contracting Act of 1984
(P.L. 98-369) as inplenented in the Federal Acquisition Regulation
provi de for the issuance of a Broad Agency Announcenent (BAA) as a
means of soliciting proposals for basic and applied research and
that part of devel opnent not related to the devel opnent of a
specific system or hardware procurenent. BAAs nay be used by
agencies to fulfill their requirenments for scientific study and
experinmentation directed toward advancing the state-of-the-art or
i ncreasi ng know edge or understanding rather than focusing on a
specific system or hardware solution. The BAA shall only be used
when neani ngful proposals with varying technical/scientific
approaches can be reasonably anticipated. “Basic Research” is
defined as research directed toward increasi ng know edge in
science with the primary aim being a fuller know edge or
under st andi ng of the subject under study, rather than any
practical application of that know edge. “Applied Research” is the
effort that normally foll ows basic research, but may not be
severable fromthe related basic research; attenpts to determ ne
and exploit the potential of scientific discoveries or
i nprovenents in technol ogy, materials, processes, nethods,
devi ces, or techniques; and attenpts to advance the state-of-the-
art. This announcenent nust be general in nature, identify the
areas of research interest, include criteria for selecting
proposals, and solicit the participation of all offerors capable
of satisfying the Governnent's needs. The proposals submtted
under this BAA will be subject to peer or scientific review.
Proposals that are selected for award are considered to be the
result of full and open conpetition and in full conpliance with
t he provisions of PL 98-369, the Conpetition in Contracting Act of



1984.

This guide constitutes the BAA of this Command and conforns
with regulatory requirenments of the Federal Acquisition
Regul ation. This guide provides prospective offerors information
on the preparation of proposals for basic or applied research
Suggestions as to form and procedures are included.

Proposals fromU. S. Governnent facilities and organi zations
will not be considered under this program announcenent.

PERSONS SUBM TTI NG PROPOSALS ARE CAUTI ONED THAT ONLY A
CONTRACTI NG OFFI CER MAY OBLI GATE THE GOVERNMENT TO ANY AGREEMENT
I NVOLVI NG EXPENDI TURE OF GOVERNMENT FUNDS

Thi s BAA supersedes all previous editions and shall remain in
ef fect until superseded.

ERDC encourages Historically Black Coll eges and Universities
(HBCUs), Mnority Institutions (Ms), small business concerns,
women owned busi nesses, and small di sadvant aged busi ness concerns
to submt research proposals for consideration.

The Offeror, by subm ssion of an offer or execution of a
contract in response to this solicitation, certifies that the
O feror is not debarred, suspended, declared ineligible for award
of public contracts, or proposed for debarment pursuant to FAR
9.406-2. If the Oferor cannot so certify, or if the status of
the Offeror changes prior to award, the O feror nust provide
detailed information as to its current status.

This BAA affords offerors the option of submtting proposals for
the award of a contract, grant, cooperative agreenent or other
transaction. However, as a result of negotiations, the type
of agreenent may change.

Pl ease contact Sally Kleinman of the Vicksburg Consoli dated
Contracting O fice, phone (601)631-7259 or e-mail at

Sally. E. KI ei nman@WKO02. usace.arny.m | if you have questions
concerning submttal requirenents.

NOTE: PREPARATI ON | NSTRUCTI ONS AND ADDRESSES SHOWN ON PART I 1|
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PART |
BACKGROUND AND RESEARCH | NTERESTS OF THE RESEARCH LABORATORI ES

The COASTAL AND HYDRAULI CS LABORATORY, (CHL), has nationally
and internationally recogni zed engi neering and scientific
expertise related to inland waterways and the estuarine and
coastal zones. CHL has world-class capabilities in prototype data
col l ection, experinental research and nunerical nodeling and
simul ati on of processes involving water |evels, current, w nds,
waves and tides, and their interaction with sedi nents and
structures. Specific and uni que expertise exist in the
engi neeri ng, hydrodynam cs, sedinment transport, dredgi ng and
dredged material disposal, physical processes associated with
envi ronnent al anal yses, groundwater nodeling, mlitary hydrol ogy,
har bor engi neering, and riverbank and shore protection. CHL has
the Tri-Service Reliance mission for Logistics-Over-the Shore
(LOTS) for Sustainnment Engineering. The Shore Protection Manual,
which is internationally recognized as the source of all know edge
of the coastal engineering profession, originally devel oped by
Coast al Engi neering Research Center (CERC), is being updated and
expanded into the Coastal Engi neering Manual by CHL.

The GEOTECHNI CAL and STRUCTURES LABORATORY (GSL), perforns
research, devel opnent and testing in many areas such as: soi
mechani cs, foundation design, slope stability, seepage anal ysis,
pavenments (both expedi ent and pernmanent), rock mechanics,
engi neeri ng geol ogy and geophysics, earthquake engi neering,
vehicle nmobility and trafficability, structural dynam cs,
expl osi on and weapon effects, survivability, earth dynam cs,
construction materials, inpact of high-velocity projectiles,
devel opnent of methods for installation of fixed installation
canouf | age, conceal nent and deception, and desi gn and anal ysis of
structures to resist static and dynam c | oadi ng. The Geotechni cal
and Structures Laboratory is equipped to performany type of
| aboratory testing, including centrifuge applications, needed to
assist in the types of research described herein.

The ENVI RONMENTAL LABORATORY, (EL), conducts research in al
aspects of the interactions of human activities and natural events
with the environnent. Research areas include environnental as-
pects of dredging and dredged material disposal; water quality;
hazar dous waste site characterization, treatnent and environnenta
restoration; environmental inpact prediction, ecosystem
si mul ati on, assessnent, and renedi ation; natural and cul tural
resources managenent, stewardship, and conservation; coastal ecol-
ogy; aquatic plant control; and wetl ands.

The | NFORMATI ON TECHNOLOGY LABORATORY, (I TL), perforns
research in conputer-aided engineering, interdisciplinary
engi neeri ng areas, conputer science, high performance conputing,
i nstrunentation systenms, and in all aspects of information
technol ogy. Projects include conputer-aided structural
engi neering, application of conputer-aided design and drafting



(CADD) and geographic information system (G S) technol ogy, 3-D
structural stability, finite elenment nethod anal ysis of
structures, engineering reliability, instrumentation systens
desi gn and devel opnent, rel ational database managenent, nanagenent
i nformation systens, information engi neering, software engi-
neering, groupware systenms, information center concepts,

t el ecomruni cations, scientific visualization (including virtual
reality), office automation, graphic arts and publishing, library
systems, and records managenent.

The I nformati on Technol ogy Laboratory admn nisters and operates
on behal f of DoD a HI GH PERFORMANCE COMPUTI NG (HPC) Center with a
vari ety of advanced HPC systems which are configured to provide
| eadi ng- edge conput ati onal perfornmance, data storage capacity,
network capabilities, and scientific visualization capabilities. A
vari ety of |anguages and comrerci al software packages are avail -
abl e on these systens. The conputational capabilities of the
Center’s systens may, at the option of the Government, be nmade
avail able to contractors.

The U. S. Arny COLD REG ONS RESEARCH AND ENG NEERI NG
LABORATORY, (CRREL), is a specialized research | aboratory of the
U.S. Arny Corps of Engineers. |Its basic research program
concentrates on investigating the physical, mechanical, and
chem cal properties of snow and other forns of frozen
precipitation, freshwater ice and sea ice, and perennially and
seasonally frozen ground. This research is conducted by
Governnent personnel and by contract with educati onal
institutions, non-profit organizations, and private industries.

The U.S. Arnmy CONSTRUCTI ON ENGI NEERI NG RESEARCH LABORATORI ES,
(CERL), offers research and devel opment (R&D) support, as well as
techni cal assistance, to a variety of custoners throughout the
Department of the Army (DA) and ot her Governnent agencies. CERL is
the lead Arny facility for conducting research on infrastructures
and environnental issues for installations. CERL's research is
directed toward increasing the Army’s ability to nore efficiently
construct, operate, and nmaintain its installations and ensure
envi ronnental quality and safety at a reduced life-cycle cost. To
acconmplish the mssion, CERL is conposed of the Facilities
Technol ogy Laboratory, the Land Management Laboratory, the
Pl anni ng and Managenment Laboratory, and the Utilities and
| ndustrial Operation Laboratory.

The ENG NEER RESEARCH AND DEVELOPMENT CENTER, consisting of
all | aboratories listed above, is interested in receiving
proposals from Historically Black Coll eges and Universities or
Mnority Institutions (HBCUs/Ms) for students to provide research
support to any of the research and devel opnent areas listed in
this Broad Agency Announcenent. This area of student research need
is 100% set aside for HBCU Ms, as defined by the clause at
252.226. 7000 of the Defense Federal Acquisition Regulation
Suppl enent (DFARS). HBCU M s interested in submtting a proposal
must address the specific areas of research under which they are



subm tting. They nust also clearly state within their proposal
their capability to performthe contract and include a positive
statement of their eligibility as an HBCU or M.

CONFERENCE AND SYMPOSI A GRANTS
| . I nt roducti on

The ERDC supports conferences and synposia in special areas
of science that bring experts together to discuss recent research
or educational findings or to expose other researchers or advanced
graduat e students to new research and educati onal techniques. The
ERDC encour ages the convening, in the United States, of major
i nternational conferences, synposia, and assenblies of
i nternational alliances.

Il. Eligibility

Not wi t hst andi ng t he above, the Departnent of Defense (DOD) has

i nposed certain restrictions on the ERDC s co-sponsorship of
scientific and technical conferences and synposia. Specifically,
DOD i nstruction 5410.20 prohibits co-sponsorship of conferences
and synposia with comrercial concerns. Scientific, technical, or
pr of essi onal organi zati ons which qualify for tax exenption under
the provision of 26 U S.C. Sec. 501 (c)(3) nay receive conference
and synposia grants.

I1'l. Conference Support

Conf erence support proposals should be submtted a nmi nimum of six
(6) nmonths prior to the date of the conference.

I'V. Technical Proposal Preparation

The technical portion of a proposal for support of a conference or
synposi um shoul d i ncl ude:

a. A one page or less sunmary indicating the objectives of
t he project.

b. The topics to be covered.

C. The | ocation and probabl e date(s) and why the conference
is considered appropriate at the tinme specified.

d. An expl anation of how the conference will relate to the
research interests of the ERDC and how it will contribute to the

enhancenent and i nprovenent of scientific, engineering, and/or
educational activities as outlined in the BAA

e. The name of chairperson(s)/principal investigator(s) and
hi s/ her bi ographical information.



f. A list of proposed participants and the methods of
announcenent or invitation.

. A sunmary of how the results of the neeting will be
di ssem nat ed.
V. Cost Proposal Preparation

The cost portion of the proposal should show

a. Total project conference costs by mmjor cost el ements.

b. Anti ci pated sources of conference income anount from
each.

C. Anti ci pated use of funds requested.

VI. Participant Support

Funds provi ded cannot be used for paynent to any federal
governnment enpl oyee for support, subsistence, or services in
connection with the proposed conference or synposium

COASTAL AND HYDRAULI CS LABORATORY
| . I nt roducti on

Research is performed in the areas of hydraulic structures
such as | ocks, dams, outlet works, control gates, stilling basins,
spill ways, channels, fish handling systens, and punping stations,
flood control channels; navigation channels; riverine and
estuarine hydrodynam cs and transport processes; groundwater;
hydr ol ogy; dredgi ng-rel ated equi pnent; and on coastal problens
related to shoreline protection; beach erosion; navigation; sedi-
mentation; inlet stabilization; and construction, operation and
mai nt enance of coastal structures (break-water, jetties, groins,

seawal | s, etc.). Major areas of interest include coastal hydrody-
nam cs (wi nd waves, tides, currents, wind related water |evels);
coastal sedinentation (longshore transport, inlet sedinmentation);

coastal geol ogy and geonorphol ogy; design and stability of coastal
structures; and interaction of structures and coastal processes.
Ot her activities include descriptions of coastal processes; theo-
retical studies; nunerical and physical nodel techniques; data
col l ection and anal ysis techni ques; devel opnment of |aboratory and
prototype instrunentation and equi pment. The follow ng sections
contain information on these research areas and specific research
t hrusts.

1. Research Areas

A. Physical Processes in Estuaries (CHL-1)

1. The research programin estuari ne physical processes
deals with the hydrodynam ¢ and transport characteristics of water
bodi es | ocat ed between the sea and the upland Iimt of tidal



effects. Research is directed toward knowl edge that will inprove
field measurenments and predictions of these processes.

2. Specific areas of required research include the
foll owi ng physical processes in estuaries and other tidal waters.

(a) The propagation of tides.

(b) Transport of salinity, mXxing processes,
stratified fl ows.

(c) Transport, erosion, and deposition of sedinents,
i ncluding settling velocity, aggregation of sedinment,
consol i dati on of sedi nent.

(d) Behavior and characteristics of sedi nent beds,
i ncl udi ng movenent, consolidation, arnoring, bonding, physical
chem cal characteristics, density, erodability.

(e) Flow between aquifers and surface waters.

3. Specific areas of required research include the
owi ng activities with respect to the physical processes

(a) The effect of human activities, including
dredgi ng construction, vessel traffic, flow diversion, training,
structures, and protective structures.

(b) Measurenents of paraneters that are indicative
or descriptive of the processes listed in paragraph 2 by in-situ
and remote nethods in the Iab and field.

(c) Prediction of processes |listed in paragraph 2 by
anal yti cal methods, physical nodels, nunmerical nodels, and other
t echni ques.

(d) Conceptual and mat hematical descriptions of the
processes listed in paragraph 2.

(e) Devel opnent of materials, equipnment, and nethods
that potentially lead to applied research that would nake human
activities |listed safer, nore econom cal, or nore effective.

(f) Devel opnent of methods, techniques, and
procedures that enable the treatnment of an estuary as a system
(Contact: Dr. Rob McAdory, 601-634-3057)

B. Hydraulic Structures (CHL-2)

1. The research programin hydraulic structures is
related to the hydraulic performance of | ocks, dams, outlet works,
control gates, stilling basins, spillways, channels, bank
protection, riprap stability, punping plants and other hydraulic



structures, and with physical and/or numerical nodel studies to
predi ct and anal yze the physical water quality aspects of water
resources projects.

2. Specific areas of required research include the
foll ow ng:

(a) Physical and nunerical hydraulic nodel
i nvestigations of a wide variety of hydraulic structures to verify
proposed desi gns and devel op nore effective and econom cal
desi gns.

(b) Analysis of nodel and prototype data and
i nspection of field installations to develop design criteria for
hydraul i ¢ structures.

(c) Devel op nethods of correlating theoretical and
experinmental information with design nmethods used by the Corps of
Engi neers to inprove existing procedures and provide material for
i nclusion in appropriate manual s.

(d) Devel op physical and/or nunerical nodels to
predi ct and anal yze the water quality aspects of water resources
projects and design appropriate hydraulic structures to control
water as well as water quantity while satisfying the desired
obj ecti ves.

(e) Conduct research and/or devel op nunerical codes
to devel op techni ques for anal yzi ng physical aspects of water
quality in | akes and rivers through a better understandi ng of the
hydrodynam cs in density-stratified environnments and for inproving
water quality within and downstream of density-stratified
reservoirs and to investigate the ability of existing and proposed
wat er resources projects to satisfy established water quality
st andar ds.

(f) Basic studies related to devel opnent of hydraulic
desi gn and operation guidance for hydraulic structures used in
i nl and wat erways for navigation and fl ood control purposes.

(g) Performance tests, both nodel and prototype, of
hydraul i ¢ appurtenances to fl ood control and navigation dams such
as spillways, outlet works, energy dissipaters, and approach and
exit channels, are conducted and/or analyzed to devel op design
gui dance that will provide structures of maxi num efficiency and
reliability with m ni mum mai nt enance.

(h) Devel op innovative nethods to prepare and revise
engi neeri ng manual s for hydraulic design of various hydraulic
structures.

(i) Devel op innovative nethods to conduct training
courses on design of various hydraulic structures.



(j) Devel op innovative nethods to prepare technica
reports of all work conducted. (Contact: Dr. Phil Conbs, 601-
634- 3344)

C. Open Channel Flow and Sedinentation (CHL-3)

1. The Stable Flood Control Channel research project
consi sts of basic studies related to devel opnment of hydraulic
desi gn gui dance for designing nodifications to natural stream
channels to provide for |ocal flood protection. Enphasis is placed
on channel stability as well as channel fl ow capacity.

2. Specific areas of required research include the
foll ow ng:

(a) Studies related to the devel opnent of effective
nmet hods to anal yze a natural stream s response to nodifications
made for flood control purposes.

(b) Studies applicable to devel opnment of streanbank
and streambed protection nmethods where channel instability exists.

(c) Studies applicable to devel opnent of sedi nent
transport, local scour, and streamformrel ationships for a broad
range of streamtypes, bed and bank materials, and neteorol ogical
and hydrol ogi cal conditions.

(d) Collection and anal ysis of data which aid in
eval uati ng exi sting methods and/or devel opi ng new net hods to
anal yze channel stability for the variety of channel flow
conditions and streamtypes existing in natural stream systens.
(Contact: Dr. Ron Copel and, 601-634-2623)

(vaeciD.  Dredgi ng Research (CHL-4)

Protection and enhancenent of the environment associ ated
with operation and mai ntenance of navigable U S. waterway
infrastructure through dredging activities is a national priority.
Dr edgi ng operations and environnental requirements of navigation
projects are inseparable. Research is required to predict the
ti me- dependent novenent of non-contani nated sand and sand/silt
m xtures of dredged materials placed in the nearshore zone, and
all materials placed in the offshore region. The cost of dredging
operations attributable to conpliance with environmental w ndows
that are determned to be over-restrictive, inconsistent, or
technically unjustified can be reduced. Mire effective
cont am nat ed sedi nent characterizati on and managenment will reduce
costs and enhance the reliability of methods associated with the
assessnent, dredging, placenment, and control of sedinments from
navi gati on projects. Better instrunentation for dredge and site
nonitoring is required to inplenment automated dredge inspection
and paynent nethods, and accurately nonitor placenment of
contam nated materials. Enmerging technol ogi es regardi ng i nnovative
equi pment and processes should be expeditiously introduced into



t he dredgi ng arena. Enhanced ecol ogi cal risk managenent for
dredgi ng and di sposal projects through technically sound
approaches for characterizing, managi ng, and conducting ri sk-based
eval uations are required for

expandi ng options regardi ng both contam nated and non-cont am nat ed
dredged materials. (Contact: Dr. Lyndell Hales, 601-634-3207)

E. Navigation Channel Design (CHL-5)

1. The research programin navigation channel design
i nvol ves basic research to devel op design guidance for the design
of new channel s and nodifications of existing waterways. It
i nvol ves identifying maneuvering requirenents in restricted water-
ways that affect the channel dinensions, alignment, and |ocation
of appurtenances in the navigation channel under vari ous
envi ronnental and vessel traffic conditions. It also involves
identifying the stability of the channel, maintenance requirenents
and designing structures that reduce or elim nate the maintenance
requirenments. Finally, it involves quantifying the flow and
pressure fields generated by a tow or ship passing through a
wat er way and the
related i npacts on the sedi nent resuspension in the channel,
channel border, and side channel /backwater areas. Studies involve
deep and shall ow draft navi gation channels and physi cal and mat he-
mati cal nodels. Human factors are included in research and
proj ect studies using a ship and tow sinul ator.

2. Specific areas of required research include the
foll ow ng:

(a) Physical nodel investigations of a wide variety
of navigation channel configurations in many environnments with
different type vessels to verify proposed designs and to devel op
nore efficient and safe designs and to | ower environnmental
i npact s.

(b) Devel opment and enhancenent of nathenmati cal
nodel s of vessels, both ships and push-tows, for use on the
sinmul ator to add vessel types not available or to increase the
accuracy with which the nodel reproduces the vessels response.

(c) Devel opnment of nmethods and nodeling techniques to
predict the currents and sedi nent transport characteristics of
vari ous channel designs and integrate this with the navigation
nodel studies, including those generated by the vessel novenent.

(d) Devel opnment of nmethods and nodeling techniques to
predict the currents and sedi nent transport characteristics of
vari ous channel designs and integrate this with the navigation
nodel studies.

(e) Devel opnment of nmethods and techni ques to prepare
and di splay visual information for the pilot on the sinulator
projection system



(f) Devel opnent of methods and nmeasurenent equi pnment,
techni ques for neasuring scal e nodel performance in physical nodel
navi gati on studi es.

(g) Devel opnment of nmethods and techni ques for the
anal ysis and eval uation of npdel results to optim ze the channel
design and to determ ne the | evel of safety, or conversely, risk
involved with the various designs. (Contact: M. Dennis Wbb,
601- 634- 2455)

F. Conputer-Aided Hydraulic Engineering (CHL-6)

The objective of this research programis to devel op
conput er - ai ded design tools that can be used by hydraulic
engi neers in planning, design, construction, operation, and
mai nt enance of navigation and fl ood control projects. The scope
i ncl udes open channel and cl osed conduit flows, equipment, and
structures. (Contact: Dr. Nolan Raphelt, 601-634-2634 and Dr. W
H. MAnally, 601-634-3822)

G Goundwater (CHL-7)

The groundwat er nmodeling research programis structured to
enhance understandi ng and predict capabilities, including the
devel opnent of numerical codes, groundwater flows and contam nant
transport in both the saturated and unsaturated zones for both
porous and fractured nmedia. The goal of the programis the
devel opnent of nodeling techniques, including remedial alternative
simul ati on, for optiml design and operation of the site cl eanups.

(Contact: Dr. Jeffery P. Holland, 601-634-2644)

H.  Hydrology (CHL-8)

1. Research in this area primarily addresses mlitary
applications related to nobility, counter nmobility and water

suppl y.
2. Specific research involves the follow ng areas:

(a) Renpte sensing and quantification of
preci pitation.

(b) Devel opnment of spatially varying precipitation
hydr ol ogy nodel s.

(c) Visualization of results for hydrol ogy and dam
break nodel s.

(d) Rapid procedures for flood forecasting.

(e) dSinterfacing with existing and new hydrol ogy
nodel s.



(f) Goundwater surface water interaction processes

(g) Interfacing watershed nodels with water quality
and ot her environnmental nodels. (Contact: Dr. WIlliamD. Martin,
601- 634-4157)

. H&H G S/ DATABASE DEVELOPMENT ( CHL-9)

1. Research involves the foll owi ng areas:

(a) Electronic Navigation Charting.

(b) Integration of G S/ Database and H&H nodel s.

(c) Watershed managenent for erosion control.

(d) Larger River System managenent for flood contro
navi gation.

(e) Visualization Techniques. (Contact: Dr. Nol an
Raphelt, 601-634-2634)

J. Coastal Hydrodynami cs (CHL-10)

Research in shall ow water wave estimation; forecasting and
hi ndcasting of wi nd generated waves for oceanic to |ocal regions;
wave theory; statistical distribution of wave paraneters;
simul ati on of spectral conditions in wave basins; nearshore
currents; wave breaking; wave/current interaction; |ong and short
waves in ports and harbors; tsunam nodeling; w nd generated
currents; stormsurge; tidal circulation; two- and three
di mensi onal nunerical sinulation nmodels (including finite
difference, finite element, and curvilinear coordinate
techni ques); coastal neteorol ogy; explosion generated waves; ship
response to waves; noored ship response; and turbul ence.
(Contact: Dr. Zeki Demrbilek, 601-634-2834)

K. Coastal Processes, Coastal Inlets, and Navi gation
Channel s (CHL-11)

Shoaling in inlets; stability of inlet channels; scour at
structures; sedinment transport nodeling; numerical nodeling of
coastal regions; shoreline evolution nmodeling; storm erosion of
beaches; wi nd and wave generated sedi ment transport; sedi ment
budget anal ysis; wave forces/|loads on gates (tainter, mter,
etc.); and PC-, workstation-, and nmainfrane-based automated
coastal engineering software (including relational and G S data
bases). (Contact: Dr. Nicholas Kraus, 601-634-2016)

L. Coastal Structure and Facility Design (CHL-12)

Devel opment of functional and stability design criteria for
coastal structures and facilities (breakwaters, seawalls, jetties,
groins, harbors, marinas, etc.); wave runup, over-topping, refrac-
tion, diffraction, transm ssion, reflection, etc.; design of



floating breakwaters; breakwater stability; application of
spectral wave conditions to coastal engineering; stability of
riprap to

irregul ar wave attack; stability and functional design of over-

t opped rubbl e nmound breakwaters; scale nodeling of arnor unit
strength; analysis of structural data for floating breakwaters;

i nvestigation of numerical structural nodels for floating breakwa-
ters; devel opnent of wave runup gage for rough and porous sl opes;

i nvestigation of attenuation/nooring force nodels of floating
breakwat ers; devel opment of materials and techni ques to produce
hi gh quality break-water nmodel arnor units; analysis of wave runup
overtoppi ng, refraction, diffraction, transm ssion and/or reflec-
tion data on coastal structures and beaches and design of struc-
tures for Logistics-Over-The-Shore (LOTS) operations. (Contact:
M. Dennis G Mrkle, 601-634-3680)

M Field and Laboratory Measurenents, Data Coll ection, and
Anal ysis (CHL-13)

Wave current, water |evel and wi nd nmeasurenent systens for
| aboratory and field cases; advanced data anal ysis (spectral and
nonspectral) techni ques; renote sensing techni ques; bedl oad and
suspended sedi nent transport; nonitoring and eval uating technical
and structural stability of coastal projects; field nmeasurenment of
coastal processes; structural response instrunmentation;
bat hynmetric survey systens. (Contact: Dr. WIIliam Preslan, 601-
634-2020)

N. Experinental Coastal Mdel Equipnment, Operation and
Anal ysis (CHL-14)

Devel opment of equi prent and techni ques for specialized
nodel construction, experinmental wave generation equi pnent, spe-
cialized data acquisition and anal ysis systens, advanced nodel
operations techniques, and | aboratory and scale effects in novable
bed nodel studies. (Contact: M. Dennis Markle, 601-634-3680)

O. General Coastal Engi neering., Coastal Geol ogy. and

Dr edgi ng
| nvestigations (CHL-15)

Sand bypassing systenms and equi pnment; beachfill design;
coastal geol ogy and geonorphol ogy; functional design and eval ua-
tion of coastal works and coastal structures; littoral transport;

coastal and offshore dredging studies; agitation dredging systens
and equi pment; physical nonitoring of dredged material; physical
processes in coastal wetlands; application of Geographic |nforna-
tion Systens; design of nearshore and of fshore dredged materi al

pl acenent; eval uation of dredged material disposal sites; analysis
of dredgi ng operati ons nmanagenent. (Contact: M. Joan Pope, 601-
634-3034)



GEOTECHNI CAL AND STRUCTURES LABORATORY
| . | nt roducti on

Research performed by the Geotechnical and Structura
Laboratory’s nine branches consists of investigations in the areas
of soil mechanics, engineering geol ogy, geophysics and sei snol ogy,
eart hquake engi neeri ng, pavenents (both expedi ent and pernmanent),
mobility and trafficability of mlitary vehicles, structural
desi gn and performance of structures under both static and dynam c
| oadi ngs, weapons and expl osion effects, earth dynam cs and the
uses and performance of concrete, cement and other construction
mat eri als. Research areas al so include neasurenent and anal ysis of
seism c and acoustic signals to |ocate airborne and ground
mlitary targets and buried objects (including unexpl oded
ordi nance) and to characterize earth nmedia. Research on concrete
and cenment is predom nately related to current recogni zed needs,
both civil and mlitary. MIlitary expedi ency focuses additiona
attention on ease and speed of concrete placenent, devel opment of
very high strength materials, and use of non-traditional,

i ndi genous and ot her special materials in concrete construction.
Civil works research focuses primarily on the need to i nprove the
performance of both new and old concrete structures. Structures
research invol ves devel opment, testing, and eval uation of a broad
class of structures to resist the effects of static and dynam c

| oads i nduced by detonation of nuclear and conventi onal weapons,
hi gh expl osives, earthquakes, and ot her sources. The CGeot echni cal
and Structures Laboratory al so conducts research in camoufl age,
conceal nent and deception involving all aspects of fixed
facilities so as to inprove the survivability of fixed
installations. Research in nunerical nodeling and conputer
simul ati on of many of these topics is also undertaken. The

foll owi ng paragraphs provide a synopsis of the GSL's research
responsibilities and nore specifically describe those areas in
whi ch pre-proposals will be considered.

1. Research Areas

A. Earthquake Engineering (GSL-1)

Research areas of interest include the dynam c behavi or of
soil and rock; liquefaction of soils, including coarse-grained and
fine-grained soils; in-situ testing to evaluate properties rel ated
to dynam c behavior; in-situ testing to evaluate susceptibility to
| i quefaction; methods of analysis of dynam c behavior of earth
mat eri al s; nethods of analysis of dynami c soil-structure interac-
tion; risk-based and probability-based nmet hods of analysis;
seism c wave propagation in earth materials; seismcally-induced
settlements in soils; and renmedial treatnent of soils potentially
suscepti ble to earthquake-induced instability or strength | oss,
conputer visualization and dynam c sinulation; site response
anal ysis; and strong notion instrunentation. (Contact: Dr. M E.
Hynes, 601-634-2280)



B. Geophysics (GSL-2)

ERDC supports research in the devel opnment of |and, air or
wat er bor ne geophysi cal nmethods to be used for characterization of
hazar dous waste sites, cavity/tunnel detection, detection and
noni tori ng of seepage, non-destructive investigation of
archeol ogical sites, location of groundwater, detection of
unexpl oded ordi nance, analytical and data processing techniques,
bor ehol e surveys, crosshole seisnic imaging, electromagnetic
det ecti on of anommlies, seism c surveys, subbottom profiling,
acoustic inpedance surveys, characterization of physical and
mechani cal properties of earth materials, and uses of
m crogravity. (Contact: Dr. M E. Hynes, 601-634-2280)

C. Mbility of Mlitary Vehicles (GSL-3)

The Mobility Systenms Branch addresses engi neering research
on the performance of mlitary vehicles operating cross-country,
on-road, and in negotiating dry and wet obstacles in worldw de
terrains. This is a highly specialized technical area, involving
engi neeri ng nechani cs, vehicle dynam cs, mathematics, statistics,
conputer specialties, geology, and soil nechanics. Research in
this area includes devel opi ng fundanental relations between soi
and vehicle running gear; inproving criteria concerning the
ef fects of vehicle vibration on human response; devel opi ng
al gorithnms describing weat her effects on terrain, multi-vehicle
novenment s al ong road nets, stochastic processes describing
i nfluence of uncertainties of data el enments and devel opi ng
nodel i ng and sinul ati on capabilities for near real tinme assess-
ments of nmobility and counternobility for battlefield operations
and operations other than war. (Contact: Dr. Bill WIIoughby,
601- 634-2474)

D. Pavenent Technol ogy (GSL-4)

Research is conducted in support of the Corps m ssion
requiring the design and construction of Army and Air Force pave-
ments, including airfields, worldw de and the mlitary engineering
function or operations of troops in the field as they relate to
pavenents and expedient surfacing. This involves the formulation
of engineering criteria for the design, construction, eval uation,
mai nt enance, and rehabilitation of pernmanent and expedient air-
fields, pavenments, railroads and ports. Research areas of
interest include inproved design procedures, materi al
characterizati on and eval uati on, nondestructive testing, rapid
repair of structures, expedient surfacing, aircraft and vehicul ar
ground fl otation, access/egress systems, gravel surfaced and non-
surfaced areas, the use of geotextiles and geonmenbranes, grid
confining systenms, stabilization and dust control materials and
t echni ques, and advanced bi nder systens. (Contact: Dr. David W
Pittman, 601-634-3304)

E. Soil and Rock Mechanics (GSL-5)




Research is needed to (a) inprove nethods for prediction and
control of erosion of unlined spillway channels during
uncontroll ed rel eases; (b) devel op innovative nmethods for flood
protection and flood-fighting, including field eval uati ons of
prom sing technol ogies; (c) devel op gui dance for applications of
trenchl ess technol ogy on Corps Structures, including neasures to
ensure safety and stability of Corps Structures when trenchl ess
technology is used to install pipelines, cables, or conducts
t hrough or beneath | evees and ot her structures; (d) devel op
i nproved met hods, including risk-base nethods for analyzing earth

and rockfill dams and other water control structures for both
static and earthquake-induced stresses; (e) inprove the state of
know edge of physical and engi neering properties of soil, rock,

clay shales; earth-rock m xtures, granular filters, cohesive and
noncohesi ve fine-grained soils susceptible to |liquefaction, and
soils susceptible to drastic volume changes (coll apse, consolida-
tion, swell); (f) develop rational analytical procedures and nore
reliable prediction of behavior of partially saturated soils; (Q)
determ ne the response of soils in situ to static and dynam c

| oadi ng and unl oadi ng; (h) determ ne the susceptibility of earth
dans to cracking, hydraulic fracturing, and internal erosion; (i)
eval uate i nproved defensive design neasures in use of materials,
particularly in filter and transition zones and i npervious
barriers; (j) inmprove procedures for monitoring and anal ysis of

t he performance of new and existing structures, particularly the
use and interpretation of observations and from specialized

i nstrunentation, and expedi ent systems for rapid i nspection and
eval uation of the integrity of dams; (k) improve the understandi ng
of the aging processes in dans and in the influence of aging
(particularly deterioration of safety-related features) on | ong-
term mai nt enance and/ or rehabilitation requirements for dans; (1)
devel op a better understanding of failure mechanisns to inprove
desi gn of defensive nmeasures, to provide information for renmedial
repairs, to assess potential damages resulting fromfailure, and
to provide a basis for enmergency actions; (m devel op expedi ent
remedi al measures when hazardous conditions are identified and

t hus reduce the damages and catastrophic potential of dam
failures; (n) devel op nmet hodol ogy to eval uate forces exerted on
structural elenents by adjacent soil masses that result from | ong-
termvariation in soil properties; (o) devel op inproved

nmet hodol ogy for design and construction procedures for shall ow and
deep foundations, including mats, footings, piers, and piles for
bui | di ngs, hydraulic structures and waterfront structures; (p)

| arge scal e physical and nunerical nodeling of deep underground
structures (tunnels, shafts, chanbers, intersections); (q)

predi ctions of rock mass dredgeability; (r) acoustic eni ssion
(mcro-seisnic) applications in geotechnical engineering; (s)

geot echni cal aspects of hazardous and | ow | evel radioactive waste
di sposal ; (t) evaluation of rock for use as rip-rap; (u) grouting
of soil and rock masses; (v) sliding stability of gravity
structures, and (w) centrifuge nodeling of structures founded on
or in rock. (Contact: Dr. Lillian Wakel ey, 601-634-3215)

F. Engineering Geology (GSL-6)




The GSL conducts a broad range of research in the field of
engi neeri ng geology in support of federal or other governnent
technical m ssions. Specific areas of interest within this field
i nclude: application of rempte sensing to geol ogi c and geonor phic
assessnents; geo-archeol ogical investigations; applied and
numeri cal geonorphic anal ysis; conputer applications in
geot echni cal engi neering; 3-D visualization systens; uses of
geographic informati on systens; geohydrology in mlitary and civil
applications; geol ogi c mappi ng; geol ogi c applications of
mat hemat i cal techni ques and geostatistics; groundwater nonitoring,
including well installation and design; geol ogic application of
groundwat er nodel s; integration of geol ogical and geophysi cal
subsurface exploration techniques; |and-Ioss studies; renedial
measures at groundwater contam nation sites; seismc hazard
characterizati on and eval uati on; subsurface expl oration nethods
(drilling and sanpling techniques); test site selection;
conceptual and geol ogi ¢ and hydrogeol ogi c nmodels. (Contact: Dr.
Lillian Wakel ey, 601-634-3215)

G Expl osi ves Design for Excavation, Structural Denplition,
and Obstacle Creation (GSL-7)

Current criteria for inproved denolitions call for signif-
icantly reduced nmanning | evels, preparation times, and quantities
of explosives to acconplish assigned m ssions. Cost effectiveness,
versatility, and safety are also of great inportance. Current
efforts involve expl osive technol ogies for the standoff creation
and reduction of all types of battlefield obstacles, and the
excavation of fighting positions. A prinme consideration is the
devel opnent of nore efficient nmeans for the application of various
types of explosives to targets of interest. |In addition, nodern
mat eri al s and design principles used in typical target structures
must be incorporated into future plans and guidelines for
denolitions. Typical mssions of interest are road cratering,
antitank ditching, bridge and tunnel denolition, and the breaching
of walls, bunkers, |evees, and dans. (Contact: M. Ed Jackson,

601- 634- 3530)

H.  Expl osive Storage Safety (GSL-8)

The mlitary services nust store |arge anounts of nunitions,
both for war reserves and for training purposes. New conceptua
desi gns for conponents or systens for storage are needed to reduce
the |ikelihood of an accidental explosion of stored munitions,
limt the propagation of an accidental explosion, or mtigate the
saf ety hazards produced by an accidental explosion. In addition,
test data and sinulation techniques are needed to aid in the
definition of the safety hazards from such expl osi ons, and the
mechani cs of expl osion propagati on anmong rmunition stores. Obsol ete
munitions are often di sposed of by deliberate, controlled detona-
tion. Research is needed on new nethods for safe, efficient, and
envi ronnental ly acceptabl e met hods for expl osion disposal of a
wi de variety of nmunition types. (Contact: M. Ed Jackson, 601-634-



3530)

I. Physical Simulation of Explosion Effects (GSL-9)

The nmechani cal effects induced by nucl ear detonations are
physically sinmulated using a variety of energy sources, but nopst
frequently, high-explosives. The high-explosive simnmulations are
perfornmed at full- and small- (1/2 to 1/10) scale. The nechani cal
effects from conventional rnunitions and bare expl osives are normally
perfornmed at small-scal e using high expl osives. These studies could
benefit frominproved (better fidelity, |ess expensive) sinmulators
and sinmul ati on techni ques. They could al so enhance the devel opnent
of test nethodology for mcro-scale (1/100 to 1/10) testing. Mcro-
scal e test nmethodol ogy includes the m niature high-fidelity energy
sources, mniature sensors, advanced optical techniques, high-
fidelity construction techniques for mniature structures, and
t heoretical devel opnents in the scaling of material behavior.
(Contact: M. Ed Jackson, 601-634-3530)

J. Advanced Seisn c and Acoustic Sensors, Measurenents,
Processing, Analysis, and Mdeling (GSL-10)

Research addresses seism c and acoustic sensing, processing,
anal ysis, and nodeling of ground and air targets using advanced
ground- based sensor systenms. This effort focuses on passive
technol ogy. Processing nmethods include array processing and ot her
nmet hods of cal cul ating source direction, noise suppression,
advanced adaptive processing, and signal classification and
identification. Phenonena of interest include direct propagation
within the same nedi um and propagati on across boundaries, such as
geol ogic layers and the air/soil interface. Modeling involves
phenonenol ogy nodel s of signal propagation. The objectives
i nclude sensing, detecting, and | ocating airborne and ground
mlitary targets and buried objects. Also included are nedi um
characterization and classifying and identifying sources based on
their acoustic and seism c signatures. (Contact: M. Ed Jackson,
601- 634- 3530)

K. Laboratory Tests and Constitutive Mbdel Devel opnent for
Geol ogic Materials (GSL-11)

This research requires the fornmul ati on of nmathenmatica
constitutive nmodels to simulate the mechani cal behavi or of
geol ogi cal and structural materials and incorporation of nodels
into application-oriented prediction/analysis techniques. Also of
interest is the devel opnent of dynam c test equi pnent and
t echni ques and experinental evaluation of geol ogical and
structural material response to high-pressure transient |oadings.
(Contact: M. Ed Jackson, 601-634-3530)

L. Projectile Penetration (GSL-12)

Theoretical and experinmental studies of projectile stresses
and trajectories due to inpact and penetration into geol ogic and



manmade targets and devel opnent of design criteria for shield
systems. |Includes devel opnent of equi pment and di agnostic tech-
niques to exam ne the response of targets to | ow and high velocity

i npact of penetrators, rods, etc. (Contact: M. Ed Jackson, 601-
634- 3530)

M Conput ati onal Structural Mechanics for DoD Applications
( GSL- 13)

The efficient use of scal able computers will require

fundanmental |y new concepts in conputational mechanics al gorithmns.

Research includes mat hemati cal formul ati ons and devel opnent of
scal abl e conput ati onal mechanics algorithns in the areas of struc-
tural response, penetration, contact-inpact, explosion, structure-
medi um i nteraction, and interdisciplinary flowthermal-structural
interactions. Research area also includes devel opnent of conputa-
tional nmodels for new materials and conposite construction (con-
sisting of concrete, conposite, and/or geologic materials) as well
as the behavior and control of structures conposed of such conpos-
ite construction for mlitary applications. (Contact: M. Ed
Jackson, 601-634-3530)

N. Concrete Materials (GSL-14)

Aggr egates conprise as nmuch as 80 percent of the vol une of
concrete. Characteristics and behavi or of various types of aggre-
gates, and chem cal and physical interaction between aggregates
and other concrete conponents, are critical to overall concrete
performance. Research areas include: nature of and potential for
reacti ons between aggregates and al kalies; significance of and
techni ques for regulating aggregate noisture content; inportance
of aggregate shape and size distributions; and contribution to
concrete durability. Optimzing the use of marginal natural
aggregates, such as those with high clay contents of |ow
structural integrity, also could be investigated, as could use of
man- made aggregates such as recycled concrete and | i ghtwei ght
aggregates. Use in concrete of by-products of other industrial
processes, such as fly ash, silica fume, and ground granul ated
bl ast-furnace slag, is increasing with know edge of the potenti al
benefits to concrete properties. These uses contribute to
solutions of industrial waste disposal problens while enhancing
potential for devel opnment of new types of concrete with properties
tailored to special uses. Know edge of the mechani sns by which
these materials interact with cenent, aggregates, and ot her
concrete ingredients is essential. Effects of these materials on
concrete strength and durability is another area of particular
research interest as is the use of cenentitious materials other
t han portland cenent, including some fly ashes and sl ags.

Addi tional research leading to establishment of optinmmquantities
of pozzol ans and cenent in concretes for general and special uses
is needed. Specialized uses of concrete and increased denmands on
concrete performance have increased the inportance of cheni ca

adm xtures such as water-reducers, set retarders, set accelera-
tors, air-entraining adm xtures, and foam ng and defoan ng agents.



The nmechani snms by whi ch nmany of these adni xtures function are
virtually unknown. Reinforcing in concrete is critical to concrete
desi gn and construction. Research areas include materials and

nmet hods of reinforcing, prevention of corrosion of reinforcing

mat eri als, and performance of reinforced concrete in severe

envi ronnents (freezing and thawi ng, chloride penetration, and

el evat ed-tenperatures). Polynmer concretes are being used both for
restoration and new construction. |Interaction anong conponents of
t hese conposite materials, and the ranges of characteristics that
coul d be achieved with different conbinations of materials, are
little known. Research areas include polymer-inpregnated
concrete, polynmer or resin concrete, or polyner-portland-cenment
concrete. Research is needed on nmeans of formulating concretes to
achi eve specified performance, such as concretes with very high
tensile or conpressive strength, |ow shrinkage, rapid hardening,
very |l ow pernmeability, resistance to abrasion and erosion, shock-
attenuating properties, ultra-low density, ability to float

i ndefinitely, or thermal insulation properties. (Contact: Dr. Paul
M akar, 601-634-3251)

O. Concrete Properties and Analyses (GSL-15)

New t echnol ogi es continually are being devel oped for non-
destructive testing of various materials. Devel opment of new
nmet hods could lead to applications in analysis of properties and
performance of concrete. Links nust be devel oped between the
sophi sticated testing nmethods and the needs of concrete technol o-
gy. New dielectric, piezoelectric, or ceram c conposites, for
exanmpl e, may appropriately be used in new concrete test nethods,
if these links are nmade.

Many of the research areas outlined in the previous para-
graphs are related to nmethods of testing and anal ysis of concrete.
Consi deration of aggregate quality and noi sture content and the
use of adm xtures apply to analytical considerations. In
addition, investigations are needed for new nethods and for
nodi fications to existing nmethods and apparatus for testing
concrete materials and structures. This need derives partially
fromuses of new materials. Special-use concretes and technol ogi es
such as placenent of roller-conpacted concrete al so demand new
testing technol ogi es.

Thermal properties of concrete and the heat generated during
curing of mass concrete also are related to many of the above
consi derations. Understandi ng heat generation and thermal and
mechani cal stresses will require conmputer-assisted nodeling of
concrete performnce.

Ot her research requirenments in testing and anal ysi s incl ude:

1. Determine critical materials and procedures for
m nim zing cracking in concrete and devel op gui delines for
predi cting concrete performance. This includes devel opi ng
criteria for predicting durability and | ongevity of concrete and



grout .

2. Classification of chem cal adm xtures by chem cal
conposi tion and mechani sm of perfornmance.

3. Devel opnment of nethods of artificially accel erated
curing of concrete and new nmeans of simulating real-world
conditions and long timnes.

4. Devel opnment of innovative systens to construct
concrete structures nore econom cally.

5. Devel opnent of theoretical, conputational, and
experi mental nethods for effectively characterizing stress,
strain, progressive damage, and fracture of engineering materials
subj ected to static and dynam c | oads. (Contact: Dr. Paul M akar,
601- 634-3251)

P. Mai nt enance., Repair, and Rehabilitation of Concrete
( GSL- 16)

Assessnment of remaining life, maintenance, and ninor
remedi al measures, repair and rehabilitation, and surveillance and
nonitoring are topics of interest. Structures of interest include
concrete |l ocks and danms and appurtenant concrete and steel struc-
tures (outlet works, retaining walls, gates, piles, bul kheads,
tunnel s, intakes, etc). (Contact: M. Jim MDonald, 601-634-3230)

Q Oher Areas of Concrete Research (GSL-17)

Materials that are not actually conmponents of concrete are
i nportant in some concrete applications. Basic research is needed
on the properties and performance of such materials as: curing
conpounds, coatings, and overl ays; epoxy resins or other agents
for inproving bond between old and new concrete; waterstop
materials for use in hydraulic structures, and net hods of
characterizing and testing such materials; grouts for injection
underground in very fine fracture systens or porous nedia, and
organi ¢ and i norgani c conposites that are used in construction.
Grouts and concretes are being used at present for disposal of
hazardous, toxic, and nuclear wastes. This use is likely to
i ncrease, and research is needed on optinmum proportions for
cenent - based materials for waste-di sposal technology. |In addi-
tion, grouts and concretes will be inportant in disposal of both
commerci al and defense-related | ow 1| evel and high-level radioac-
tive wastes. Additional basic research is required on the behavior
of cenment-based materials in the probable geol ogic conditions of
this disposal, and radioactive conditions.

R. Structures Research (Civil Whrks) (GSL-18)

1. Research is needed to devel op design and anal ysi s
met hods for elimnating or reducing structural vibration of steel
gates subject to flow conditions that have the potential to induce



structural vibrations.

2. Part of the Earthquake Engi neering Research Program
supports the Corps' concrete dans in high seismc zones. Research
is needed to devel op validated nonlinear design and anal ysis tools
for gravity and arch danms. The concrete may be placed wth
conventional techniques or with roll er-conpacting procedures.

Al so, research is needed in the area of ductility of lightly
rei nforced concrete menbers to evaluate existing intake towers
during a maxi mum credi bl e eart hquake.

3. Research efforts are needed in the general area of
structural reliability and risk analysis for assessing sensitivity
of structural design and anal ysis procedures, vulnerability of
structures, and assessnment of critical design paranmeters to
devel op appropriate |oad resistance factors.

4. Nonlinear and linear systemidentification research
is needed for inproving current vibration testing, data
acqui sition, data processing, and analysis techniques for
determ ning |inear and nonlinear dynam c and static response
properties of structures and structural systens subjected to
eart hquakes, blast effects from mning (or other) operations,
ot her transient random harnonic dynam c | oads, and static or
pseudostatic | oads.

5. Research is needed to develop sinplified and advanced
conputeri zed nethods for soil-structure interaction (SSl)
anal ysis. Potential investigations include Wnkler and Pasternak
nmet hods, non-linear finite el ement nmethod and boundary el ements.
The SSI techniques are to be applied to shallow and deep
foundations, wall, and U-franme structures.

6. Research is needed for devel opnent of conputer
prograns for design of hydraulic structures and related structures
to support the Corps Civil Wrks m ssion. Such structures include
mter gates, tainter gates, floodwalls, retaining walls, pile
group, sheet piles, cellular cofferdams, culverts, and conduits.
(Contact: Dr. Reid Mosher, 601-634-3956)

S. Structures Research (Mlitary) (GSL-19)

1. Research is needed on the response of aboveground and
shal | ow- buried structures to |oads from either nuclear or
conventi onal weapons. Specifically, the prediction of the |oad
and response to failure of above-ground and shal |l ow buri ed
structures from nucl ear weapons and i nternal and external
det onati ons of conventional weapons. This effort will involve the
foll ow ng research:

a. Devel opnent of techniques to sinulate |oads on
aboveground and mounded structures from conventi onal and nucl ear
weapons.



b. Devel opnent of design procedures for conponents
in sem hard and protected facilities to conventional weapons ef-
fects.

c. Analysis of structural |oading and danage result-
ing frominternal detonations. (Contact: Dr. Reid Mdsher, 601-634-
3956)

2. Research on deeply based structures and hardened
exi sting systens involving the foll ow ng:

a. Devel opment of conprehensive structural design
for deeply buried and surface-buried structures subjected to
ai rbl ast-induced and direct-induced ground shock from surface and
shal | ow earth-penetrating nucl ear and conventi onal weapons.

b. Formul ation of conputer nodels for soil-structure
interaction and pre- and post-test analysis of structural response
to include correlation and conparison with experinmental data.
(Contact: Dr. Reid Mosher, 601-634-3956)

3. Research on surveillance and intrusion detection
sensors involves the constraints of the environment on sensor
systems used to detect intruders and placed al ong the perineter of
hi gh-value mlitary installations. |nproved nethods for rapid and
accurate measurenment of predeterm ned influential environnenta
paranmet ers nust be devel oped. Anal ytical techniques relating to
speci fic, sensing phenonenol ogi es and target/nontarget-generated
signhatures and signature wave interactions to variations in
envi ronnental characteristics are required. O particular
interest is the integration of nmultiple sensor systems (both
det ecti on-type and environmental / background nonitoring
transducers) that use various sensing phenonena for enhanced
target detection and classification and increase nui sance and
background signature rejection. Research studies are required in
t he deternmi nation of automated techniques for nonitoring sensor
system response and sensitivity to provide optinum and consi st ent
performance as a function of time varying changes of influential
envi ronnental characteristics. (Contact: Dr. Reid Mosher, 601-634-
3956)

4. The Corps of Engineers is involved with research on
the design of mlitary facilities for protection from conventi onal
and terrorist weapons. These efforts include the follow ng
research:

a. Prediction of the response of structural elenents
conmon to conventional or expedient construction to conbi ned bl ast
| oads and fragment i npact.

b. Methods of retrofitting conventional buildings to
harden t hem agai nst nearby detonati ons of blast/fragmentation
weapons.



c. Devel opment of innovative design of structural
conponents, such as wi ndows and doors, subject to high-explosive
| oads.

d. Devel opnment of analytical nethods for predicting
the effects of forced entry devices on structural conponents.

e. Devel opment of innovative designs using | ow
density materials for expedient protection of troops, weapons
systems, and equi pnent fromthe effects of blast and fragnenta-
tion.

f. Devel opment of m cro-processor-based software/
har dwar e and supporting docunentation to aid in the assessnment of
structural survivability to the effects of conventional and ad-
vanced weapon systens. The software will address the integration
of dat abases, weapons effects cal cul ati ons, and operati onal
factors associated with engi neer survivability n ssions.

g. Devel opnment of a procedure to ensure robust
codes, user-friendly interfaces, and supporting docunentation for
use in the testing and devel opment of m cro-processor-based
survivability and structural assessnent software/ hardware.
(Contact: Dr. Reid Mosher, 601-634-3956)

T. Miltispectral Canouflage Research (GSL-20)

This research area involves all aspects of fixed-

facility canmoufl age, conceal nent, and deception (CCD). Fixed
facilities include stationary and rel ocatabl e hi gh-val ue targets.
The general goal is to directly and indirectly increase the
survivability of U S. and Allied facilities and inprove the U S.
and allies counter-CCD capability against adversari es.

Mul tispectral refers to those areas of the electromagnetic
spectrum used by the U S. and potential adversaries in

reconnai ssance and surveillance and in attack platformtarget
acqui sition and detection. Major objectives include: quantifying
or otherw se evaluating CCD technol ogy effectiveness;
investigating materials and techniques for signature nodification;
devel opi ng decoy concepts, procedures, and applications;

devel opi ng conput er-based anal yti cal procedures for sinmulating
scenes; devel oping instrunentation for and the conduct of
t arget/ background signature nmeasurenents; assessing U. S. and
t hreat operations and sensor capabilities with both currently-
fiel ded and new design reconnai ssance and surveill ance and attack
pl atform sensors and systens; devel oping applications for
intelligence information for mlitary m ssions; providing guidance
to field commnders and information for RDTE comunity; and
studi es of the interaction of canouflage technol ogy with other
operational factors, particularly in determ ning operational
supportability, costs and manpower, interoperability, and joint
interoperability requirenments. Possible research includes the
foll ow ng:



a. Quantify or otherw se eval uate CCD technol ogy
mul ti spectral effectiveness. Quantification of the effectiveness
of CCD for increasing survivability of selected facilities and
assets against attacks. Enphasis is on manned tactical systems on
fixed and rotary-wi nged platforns, involving the range of current
and near-term pl anned weapons that are avail able for use by
potential adversaries, including precision-guided weapons.

b. Investigate materials and techni ques for
signature nodification. Signature neasurenents may be both
ground- based and aerial and may include scal e-nodel neasurenents
for some radar bands. Calibrated neasurenments are preferred for
typical fixed-facility target types and al so backgrounds. Target
types include thin-walled netal buildings, concrete structures,
eart h-covered facilities, and hardened and paved hori zont al
surfaces. Backgrounds include desert, forest, grass, bare soil,
cropl ands, snow, etc. Signature manipulation materials and
t echni ques include coatings, nets and screens, structural
nodi fi cati ons, and the use of energy-absorbing, reflecting or
frequency and emi ssivity-shifting material s.

c. Devel op decoy concepts, procedures, and
applications. Generation of concepts, materials, and techni ques
| eading to the devel opnent of rapid deploynment, |owto-high
resol ution decoys designed to ermulate a target. The decoy design
shoul d consider the signature replication in the visual, thermal,
and radar portions of the el ectromagnetic spectrum

d. Devel op conmputer-based anal ytical procedures for
simul ati ng scenes, particularly mcro-processor-oriented nodels
and systenms that will become a part of an analytical canmoufl age
desi gn and eval uation. The goal is to support the inplenentation
of a multispectral CCD Design Research Work Station with the
capability to:

1. Generate target and background scenes using
signature prediction nmodels coupled with database | ook-up
t echni ques.

2. Insert new CCD plans into the scene.
3. Predict target identification.

4. Eval uate sensors performnce.

e. Develop instrunentation for and conduct
t arget/ background signature neasurenents. Procedures for
target/scene characterization are required for all m ssion
“target" configurations. This includes the design and application
of sensors, data gathering, and data anal ysis procedures applied
to the target-in-scene situation. Such data and information are
essential in the interpretation of the sensor and operations data
and in other areas such as the calibration of nodels. (Contact:



Dr. Reid Mosher, 601-634-3956)

U Tel eEngi neering Operations (GSL-21)

Research in this area includes devel oping and integrating anal ytical
nodel s, nmet hods, and equi prent to provide rapid, highly accurate
engi neer analysis to depl oyed personnel; conducting studies and field
eval uati ons to enhance engi neer reconnai ssance and data collection
techni ques including non-destructive testing devices; devel op
software applications to assist subject matter experts in conducting
engi neer analysis and providing the analysis in an easy to understand
format. POC: Dr. Larry Lynch 601-634-4274



ENVI RONVENTAL LABORATORY
| . | nt roducti on

The Environnmental Laboratory (EL) conducts MIlitary and
Civil Wrks R&D for the Corps of Engi neers, other Departnent of
Def ense el enents, and ot her Government agencies in the general
areas of Restoration (Clean-up) and Conservation. Restoration
i nvol ves the devel opment of technol ogies to inprove site
characterization, reduce the cost and tine to renedi ate
contam nated sites, and accurately assess and nonitor the hazard
associ ated with contam nation. Areas of research include: (a)
envi ronnent al sensi ng devel opnent, (b) hazardous waste site
characteri zation and treatnment, (c) sedi nent geocheni stry and
bi ol ogi cal effects, (d) water quality nodeling, and unexpl oded
or di nance (UXO).

Conservation deals with sustaining the natural and cultural
resources entrusted to DoD for continued use through inproving and
devel opi ng tools and technol ogi es, which conserve, protect, and
enhance natural and cultural resources and foster stewardship.
Areas of research include: (a) environnental database
devel opnent; (b) environnental inpact prediction, assessnent, and
managenent; (c) environnental criteria for stream channel
alteration; (d) natural resource managenent; (e)
noni ndi genous aquati c nui sance speci es nanagenent; (f) threatened
and endangered speci es protection and managenent (g) water quality
and ecol ogi cal systens; (h) outdoor recreation; (i) cultural
resources; and (j) ecosystem simul ation.

CLEAN- UP
Envi ronment al Sensi ng
l. I ntroducti on

Current research is in the acquisition of information by
renmote sensor systens, the inpact of the environment on imaging
and ot her sensor systens, and advanced signal processing. Sensors
usi ng el ectromagnetic, seismc, and acoustic energy forns are of
interest. In addition, work is conducted to determne terrain and
ot her environnental effects on high-technol ogy sensor systens.
Sensor systens include optical and infrared mllimeter wave
(active and passive). Briefly described below are specific
research areas.

1. Research Area
Sensing (EL-1)
This research includes the devel opnment of sensing, data

processi ng and fusion, and display technologies for a variety of
sensi ng applications. Enphasis is on concept devel opnent and



| aborat ory-scale tests (for data collection/concept denpnstration
pur poses). Novel concepts for detection of buried objects (netal-
lic and nonnetallic) such as unexpl oded ordnance, as well as
subsurface sensing of hazardous materials are anong the objec-
tives. Special areas of interest include radar el ectronmagnetic

i nduction, |aser polarinetry, and nuclear inmaging. Fundanmental
measurenents and nodels that define the paraneters controlling the
propagation of electronmagnetic, seismc, and acoustic energy

t hrough various soil types are also of interest. (Contact:

Dr. Ernesto R Cespedes, 601-634-2655)

Hazar dous Waste Site Characterizati on and Treat nent
| . | nt roducti on

An extensive research and devel opnent programis being
conducted by the Departnent of Defense to assist in the cleanup of
contam nation at mlitary installations. The EL is devel oping
t echnol ogi es for characterizing, nmonitoring, and applying
physi cal, chem cal and biol ogical treatnent of toxic and hazardous
waste in contam nated surface and ground waters and soils. The EL
is al so devel opi ng, evaluating, and verifying nunmerical nodels and
gui dance for solid waste di sposal systens.

1. Research Areas

A. | nnovati ve Technol ogi es for Rapid Characterizati on and
Moni toring of Hazardous WAste Sites (EL-2)

The EL, in coordination with the U S. Arnmy Environnental
Center and other Tri-Service agencies, has devel oped the Site
Characterization and Anal ysis Penetrometer System (SCAPS). The
SCAPS is specially designed to conduct rapid site characteri za-
tion/screening of installations for possible contam nation. The
SCAPS R&D Programis currently devel oping sensors for use with the
cone penetroneter to detect contam nants such as petrol eum oi
and | ubricant products (i.e., aviation fuels, diesel, gasoline),
expl osi ves conpounds, vol atile organic carbons (VOCs), heavy
metal s, and radi o nuclides. Additional areas of R&D i ncl ude:
advanced conput ational techniques for 3-D visualization of subsur-
face contam nation; rapid data acquisition, analysis and interpre-
tation; technologies to quantify |levels of contam nation; enhanced
sanpl er technol ogy devel opnent; contam nant nonitor devel opnent
for biological and chem cal treatnment assessnment; and autonated
t echni ques for nonitoring/assessing operational perfornmance of
remedi al site cleanup operations. (Contact: M. John H Ballard,
601- 634-2446)

B. | nnovati ve Technol ogies for Treating Hazardous Waste and
Cont am nated Surface and Ground Waters (EL-3)

Presently, EL is continuing to conduct research, devel op



t echnol ogi es and apply strategies to treat conplex organic- and
nmet al - cont anmi nat ed hazardous |iquids, off-gases, soils sludges,
sedi nents, and residuals from past disposal practices. Research
is divided into two maj or categories: technologies for treating
contam nated soils and sediments, and innovative technol ogi es for
treating contanm nated surface and ground waters. Areas of R&D
include: (1) physical and chem cal technologies to mnim ze or
reduce the quantity and toxicity of hazardous waste,

(2) biological processes and nethods to detoxify/destroy hazardous
wast e constituents, (3) techniques for in situ treatnent of
groundwat er aquifers, (4) |aboratory design criteria for and field
i mpl enmentation of piloting equipment for prom sing technol ogi es,
(5) conputer-based techniques to assess operational performance of
various treatnment processes/systenms and (6) inproved anal ytical
chem stry techni ques and net hodol ogy to assess treatnent

technol ogies. (Contacts: M. Mark Bricka (netals), 601-634-3700;
Dr. Beth Flem ng (physical-chem cal organics), 601-634-3943; M.
Lance Hansen (biorenedi ation), 601-634-3750; and Ms. Ann Strong
(anal ytical chem stry nethods), 601-634-2726)

C. Design. Evaluation, Verification and Mddeling of Solid
and Hazardous Wastes and Contam nated Sedinments (EL-4)

Presently, efforts are continuing to devel op water bal ance
and | eachate nodels for solid waste di sposal systens and dredged
mat eri al disposal facilities. Additional work is needed to nodel
i nnovati ve designs, nonsoil surface materials, cobbled surfaces,
preferential flow through heterogeneous waste materi als and ot her
| ayers, and effects of conplex m xtures of vegetation including
trees. Simlarly, additional work is needed to verify the
exi sting models. (Contact: Dr. Paul R Schroeder, 601-634-3709)

Sedi ment Geochem stry and Bi ol ogical Effects

l. I ntroducti on

Potenti al adverse environmental inpacts of disposal of
cont am nat ed sedi nents nust be assessed prior to permtting
operations. This includes the determ nation of the inpacts that
cont am nated dredged materials exert on the environnent prior to
dr edgi ng.
1. Research Areas

A. Environmental Risk Assessnment (EL-5)

Current research on the fate and effects of environnental
contam nants occurs under the general paradi gm of Environnent al
Ri sk Assessnent. Specific studies fall into one or nore of the
foll ow ng areas:

1. Hazard ldentification. This is the process of
showi ng causality (i.e., a chenical or conplex m xture can cause
sone adverse effect). |If this causality can be denpbnstrated, the



chem cal is referred to as a "hazard." |If there is no causa

link, risk need not be quantified. Inportant target receptors are
al so identified by this stage (for exanple, humans, endangered
speci es, ecologically or econonmically inportant species).

Research is conducted to develop the technol ogy for hazard
identification and the establishnment of causality. (Contact: Dr.
Todd Bridges, 601-634-3626)

2. Effects Assessnment. While Hazard ldentification
decides if a chemical or conplex mxture is toxic, Effects
Assessment determ nes the nmagnitude of the toxic response. This
is acconplished via experinmental research in which surrogate
speci es are exposed to gradients (spatial, concentration, etc.) of
t he hazard in question, and biol ogical effects are nonitored over
time. Biologically inportant endpoints nmeasured include survival,
growt h, reproduction and popul ati on-1evel paraneters. These
endpoi nts nust be acconpanied by technically sound interpretive
gui dance. Results are expressed in dose-response or exposure-
response relationships. Research is conducted to devel op the
necessary experinental/statistical designs, technically sound
tests (for exanple, chronic sublethal sedi nent bioassays) and
appropri ate extrapol ati ons (for exanple, high dose to |ow
environnentally realistic exposures, surrogate test species to
receptor of interest). Analysis of the uncertainty associated with
t hese effects assessnents is also conducted. (Contact: Dr. Todd
Bri dges, 601-634-3626)

3. Exposure Assessnment. I n Exposure Assessnent, the
magni t ude, frequency and duration of contam nant exposure relative
to the target receptor(s) are determ ned. This research is nodel -
i ntensive, with both descriptive and quantitative npodels being
used to eval uate pathways and routes. A pathway exists if the
hazard travels between the initial source of contam nation and the
ultimate biol ogical receptor. A route is how the chem cal enters
the receptor (for exanple, ingestion, inhalation, dernmal absorp-
tion, bioaccumnulation, trophic transfer). Analysis of the uncer-
tainty associated with these exposure assessnents is al so
conducted. (Contact: Dr. Todd Bridges, 601-634-3626)

4. Risk Characterization, Managenment, Conmuni cation, and
Anal ysis. Qutputs fromthe Effects Assessnent and Exposure
Assessments are joined in Risk Characterization to yield an
estimate of risk. Research is conducted to determ ne the best
ways to characterize risk both numerically and descriptively.
Al so, uncertainty
anal ysis is undertaken to identify the qualitative and quantita-
tive inmportant sources of uncertainty. Techniques enpl oyed
i nclude error propagation, probability distributions, sensitivity
anal ysis, Monte Carlo sinulation and others.

Once environnental risk has been quantified, nanagenent
action nmay be required. Research is conducted to devel op manage-
ment alternatives, which range fromno action to extensive (and
expensive) renediation. Results of the Environnmental Risk



Assessment are wei ghed and bal anced with other factors such as
applicable laws and regul ati ons, engineering feasibility, poten-
tial benefits, costs, econom c inpacts, and the socio-political
deci si on environnment. Risk Communication is a di al ogue, not a
nonol ogue. It occurs at two |evels: between the risk assessor
and the risk manager, and between the risk manager and the public.
Research is conducted to identify optimal procedures for communi -
cating environnmental risks, including an appreciation for the
limts and uncertainties of the nunerical results. Risk Anal ysi s
is a broad, inclusive term enconpassing the processes of Risk
Assessment, Ri sk Managenment, and Ri sk Communication as well as any
field verification or nonitoring activities. Field verification
is a study or studies carried out to determ ne the accuracy of
| aborat ory observations and predictions. Field nonitoring (in the
context of Risk Assessnment) is undertaken to ensure that steps
taken to nmanage the chem cal risks were successful. Field
research studies are carried out for both verification and
noni tori ng purposes. (Contact: Dr. Todd Bridges, 601-634-3626)

5. Technol ogy Transfer. Devel op and anal yze technol ogy
transfer concepts; analyze target audi ences for technical
information; test innovative nethods of transferring dredging
research results and technol ogy to suppl ement conventi ona
technol ogy transfer. [Included nay be such itens as interactive
CD- ROM and PC technol ogy applied to training and general
information transfer; technology applications of electronic media
using the Internet; and i nnovative public information
systems/ products. The Dredgi ng Operations and Environment al
Research (DOER) program audi ences include Corps of Engi neers and
t he Departnent of Defense; Congress and ot her Federal, State, and
| ocal agencies; port and transportation authorities; universities;
envi ronnental i sts and other public interest groups; and the
general public. (Contact: Elke Briuer, 601-634-2349)

B. Sedinment Water Interactions (EL-6)

Current research enconpasses a w de range of investigations
designed to increase understandi ng of sedi ment-water interactions.
Emphasis is on conduct of investigations for determ ning the
i npacts that sedinent/soil properties have on sorption and trans-
formati on of explosives and rel ease of senmi -volatile contan nants
to the atnosphere. Factors responsible for sorption and transfor-
mat i on of expl osives include redox potential, pH, and the
geochemni cal characteristics of the soil or sedinment. Factors
affecting the rel ease of semvolatile contam nants from soil or
sedi nent to the atnosphere
include relative hum dity, wi nd speed, contanm nant concentrati on,
noi sture content, porosity, and organic carbon content. Research
is al so conducted on col |l odial system contani nant transport,
accel erated sedi ment oxidation, and the role of solution chem stry
in contam nant partitioning between sedi nent and water. (Contact:

Dr. J. M Brannon, 601-634-3725)

Bi odegradati on of Contam nants. Studies in the




bi odegradati on area enphasi ze destructi on of organic contam nants
for remedi ati on purposes. Enphasis is on (1) delineating

bi odegrati ve pat hways; (2) determ ning internediate and fina
products and by-products; (3) assessing the role of environnmental
factors in regulating the pathways utilized and the rate and
extent of destruction of the parent conpound; (4) determnmining the
survival and activity of m croorgani sns added to soils, sedinments,
and bi otreatnent systens; and (5) enhanci ng bi odegradation to
obtain the maxi mum destructi on of organic contam nants within a
soil, sedinment, or treatnent system (Contacts: Dr. Herb

Fredri ckson, 601-634-3716; and Dr. Dougl as Gunni son, 601-634-3873)

C. Techni ques for Contam nated Dredged Material Di sposal
and Treatment (EL-7)

Specific areas of required or anticipated research include
the follow ng:

1. Application of innovative techniques, equipnent, and
control neasures for dredging, transport, and pl acenent of
contam nated sedi ments. (Contact: M. Daniel E. Averett, 601-
634- 3959)

2. Devel opment of cost-efficient technol ogies for
control -treatnent of contam nated dredged material, including
assessnent of physical/chem cal processing technol ogies for
application to contam nated dredged material slurries,
supernatant, and | eachate; techni ques for evaluating the
processi ng technol ogi es; methods for site eval uation; and
techni ques for evaluating cost-effectiveness. (Contact:

M. Daniel Averett, 601-634-3959)

3. Devel opnent or enhancenment of conputer nopdels to be
included in the ADDAMS to eval uate the environmental inpacts of
dredged material disposal. Evaluations include water quality
i npacts of initial release in open water, effluent discharge,
runof f and | eachate, benthic inpacts, plant and ani mal uptake, and
volatilization. (Contact: Dr. Paul R Schroeder, 601-634-3709)

4. Devel opnment and/or application of new or inproved
envi ronnental chemni stry nethodol ogi es to assess contam nant
concentrations of dredged material focusing on cost-effectiveness,
qual ity assurance, and | ower detection limts. (Contact: Dr. Vic
McFarl and, 601-634-3721)

5. Denonstration of biorenediation technology to
recal citrant organi c conpounds in confined disposal facilities for
dredged material, including evaluation of amendnents needed to
successfully utilize conmposting, land treatnment, and | and farm ng
t echnol ogi es, assessnent of cost versus performance, and
devel opnent of techni ques for enhancing intrinsic bioremediation.
(Contact: Dr. Tommy E. Myers, 601-634-3939)

Wat er Quality Modeling



| . | nt roducti on

The Corps of Engineers is involved in research and
devel opnent related to water quality and contani nant
fate/transport nodeling for surface water and the subsurface, or
groundwat er. The research enconpasses a w de range of
envi ronnental issues, such as water quality and ecosystem
| i nkages, subsurface, in situ renmedi ation, eutrophication, total
maxi mum dai ly |l oads (TWMDL' s), and ecol ogi cal and human health risk
assessnment as related to contam nants in the environnment.
Research may include nodel devel opment and field and | aboratory
i nvestigations to inprove nodel descriptions and to provide
required dat a.

1. Research Area

Nunerical Water Quality and Contam nant Mdeling (EL-8)

This area of work is oriented toward devel opment and appli -
cation of water quality and contam nant fate/transport nodels for
both surface water and the subsurface, or groundwater. Surface
wat er nmodel i ng i ncl udes wat ersheds and receiving waters, e.g.,
riverine, reservoir, wetland, estuarine, and coastal water bodies.

Groundwat er nodel i ng includes nodeling both the unsaturated and
saturated zones, as well as multi-conponent flow and transport.

Model s are utilized for conventional water quality (e.qg.,
ni trogen, phosphorus, carbon, dissolved oxygen, etc.) and
contam nants, 1.e., toxic substances, such as organic cheni cals,

trace metals, radionuclides, explosives, and other mlitary unique
conpounds. Enphasis includes the followi ng: formrulation of
appropri ated physical, chem cal, and biol ogical algorithns;

i nprovenent of mathematical and nunerical methods; collection and
assenbl age of data for nodel evaluation; conduct of field and

| aborat ory process investigations designed to devel op/i nprove
nodel descriptions, dynam c |inkage of water quality and

bi ol ogi cal nodel s, including biomass-based, individual-based, and
popul ati on- based bi ol ogi cal nodels; integration of contam nant
exposure nmodels with biological effects data or nodels to quantify
ri sk; incorporation of uncertainty analysis into nodeling; |inkage
of different nodels; devel opnent of a risk assessnment nodeling
system and devel opnent of software to provide graphical user

i nterfaces and nodeling environments to enhance nodel utility and
ease of application. (Contact: Dr. Mark Dortch, 601-634-3517)

CONSERVATI ON

Envi ronment al Dat abase Devel oprment
l. I ntroducti on
Engi neers, scientists and nmanagers require well organized,

easi |y accessi ble environnental natural resources databases to
make sound conservation and stewardshi p decisions. Research in



this area ad-dresses techniques to effectively characterize,
quantify and anal yze the spatial and tenporal conmponents of the
envi ronnent at various resol utions.

1. Research Areas

A. Geospatial Environnmental Database Devel opnent (EL-9)

This research area is concerned with techni ques for
devel opi ng holistic, geographically referenced environnental
dat abases at a wi de range of spatial and tenporal resolutions.
Hol i stic environnment al
dat abases integrate quantitative characterizations of the
hydr osphere, biosphere, geosphere, and atnosphere. Spati al
resol utions range fromthe characterization of regional watersheds
to the characterization of the internal canopy conditions for
i ndi vidual trees. Tenporal resolutions range from decades to
m nutes. The research includes investigations onsite and renote
techni ques for characterizing and nonitoring single environnental
factors such as vegetation height, density and bi omass; soi
noi sture content; and water quality paraneters. The research
i ncludes investigations on techniques for collecting, quantifying,
integrating, storing and accessi ng geospatial and statistical
data. (Contacts: M. Wade West, 601-634-2232; and Dr. Rose
Kress; 601-634-3665)

B. Geospatial Data Analysis Techniques (EL-10)

This research area is concerned with devel oping nethods to
i nclude the spatial and tenporal properties of environnmental
factors in all aspects of environmental stewardship. It includes
devel opnent of geospatial statistical measures and quantitative
i ndices for use in nunmerical nodeling, inpact assessment, risk
assessnent and management trade-off analysis. It includes
techni ques for quantitative regional characterization of the
nat ural resource base. The research investigates nethods for
nodel i ng spatial patterns of environmental conditions over tine.
(Contacts: M. Wade West; 601-634-2232, and Dr. Rose Kress; 601-
634- 3665)

Envi ronment al | npact Prediction,
Assessnment, and Managenent

| . | nt roducti on

This research program addresses environnmental inpact
predi ction, assessnent, and renmediation and is intended to provide
Corps, Arny, and other field operating elements with techni ques
and met hodol ogi es for environnental assessnments and EI S
preparation, guidance on selecting appropriate planning, design,
construction, and operation alternatives, and inplenentation of
t he planning function pursuant to NEPA and other | egislation and
gui dance. Specific objectives include:



A. Devel oping, verifying, and denonstrating practical
predi ction and assessnment techni ques including applying and
refining habitat-based eval uati on nmethods, evaluating mtigation
nmeasur es, devel opi ng streanli ned framewor ks for environmenta
nnnitoring, appl yi ng ecosystem simulation principles to environ-
mental analysis, and estimating future habitat quality.

B. Documenting and quantifying environnental effects
associ ated with various types of Corps, Arny, and other activi-
ties. Research has included the effects of aquatic habitat
nodi fi cati on on anadromous fishes, the effects of selective
clearing and snagging on in stream habitat, and the benefits of
channel nodification for
aquatic habitat in reservoir tailwaters and |ocal flood contro
channel s.

C. Devel oping and denonstrating design, construction, and
managenent alternatives that will mnimze adverse effects and
protect natural and cultural resources. Research has included
techni ques for nmanaging wildlife habitats, preserving
archeol ogi cal sites, and stabilizing eroding shorelines.

D. Devel opi ng desi gn and operational techniques to control
potential adverse environmental effects of dredging and dredged
mat eri al di sposal operations. Included in these efforts are
resuspensi on and rel ease of contanm nants by dredging, |ong-term
sizing of disposal facilities, subaqueous disposal, capping, and
dewat eri ng. Many of the procedures devel oped are bei ng programmed
as conputer nodels under the framework of a fam |y of programns
call ed the Automated Dredgi ng and Di sposal Alternatives Managenent
Syst em ( ADDAMS) for personal conputers.

1. Research Areas

A. Biotechnical Shore Stabilization (EL-11)

Bi ot echni cal (sonetinmes call ed bi oengi neering) shore
stabilization is the use of a combination of live vegetation and
structural materials (for exanple, breakwaters, geotextiles,
erosion control fabrics/mts, building materials) for erosion
control of shores. Shores of particular interest are those of
streams, | akes, or dredged material deposits and subject to
erosi on from waves, surface runoff, and wi nd. Research is needed
to determ ne the causes and amounts of erosion and to identify and
assess cost-effective biotechnical erosion control nethods.
Studi es may include, but are not limted to, identifying, devel op-
ing, and cultivating appropriate flood-tolerant plants and vari -
eties or cultivars and cost-effective installation procedures of
bi ot echni cal techniques. (Contact: M. Hollis H Allen, 601-634-
3845)

B. Freshwater Fishery lnvestigations (EL-12)

This research is concerned with the devel opment and



application of methods for fish popul ati on and habitat assessnent.
Ongoi ng research covers a range of topics concerned with fish
resource inventory, mgration and novenent, age and growth, repro-
duction, and aquatic habitat classification and assessnent.
Proposals in all fish resource areas are invited, particularly

t hose concerned with the devel opnent or application of inproved
fish sanpling and anal ysi s nethods using recent technol ogi cal
advancenents. (Contact: Dr. K. Jack Killgore, 601-634-3397)

C. Freshwater Macro invertebrate Investigations (EL-13)

This research addresses the devel opnent and applicati on of
nmet hods for assessing the environnental effects of Corps of
Engi neers activities by analysis of macro invertebrate popul ations
and communities. Studies involve |aboratory eval uati on of
behavi or and physical condition, or field studies that involve
secondary production or the determ nation of selected biotic
i ndi ces (such as species richness, diversity, evenness, relative
speci es abundance, etc.) of naturally occurring noll usk,
chironom d, or oligochaete communities. (Contact: Dr. Andrew C.
MIller, 601-634-2141)

D. Mtigation (EL-14)

An avoi dance, mnimzation, and/or conpensation process is
required for inpacts fromwater resources projects on ecol ogi cal
resources (fish, wildlife, habitat, or installation activities).
Pl anni ng and inplementing mtigation is a conplex process, and new
i deas that contribute to success of mtigation are invited.

Subj ects such as Best Managenent Practices for avoiding or

m nimzing inpacts, planning for mtigation based on inpact

anal ysis, increnmental analysis to justify mtigation, mtigation
banki ng, future predictions, and mtigation for indirect or

cunul ative inpacts are included. (Contact: Dr. Jean O Neil, 601-
634-3641)

E. In stream Flow Requirenents for Aquatic Biota (EL-15)

Research focuses on devel opnent and application of fish
habi t at assessnment nmethods. Currently, the npbst w dely used
system the Physical Habitat Sinulation System (PHABSIM, is being
used to assess the effects of reservoir operations on downstream
fish habitat. Research is needed to better quantify the relation-
ships for fish preference and flow conditions, as well as habitat
requi renments for aquatic invertebrates. Verification studies of
t hese nmodels will be required as devel opment continues. The
assessnent nethod nust be able to evaluate the inpacts of a
variety of reservoir operations such as base |oad or peaking
hydr opower releases. (Contact: Dr. John Nestler, 601-634-3870)

F. Behavioral and Structural Fish Barriers (EL-16)

Entrai nment of fish at Corps hydropower projects nay result
in passage of fish through turbines with attendant death or injury



frominmpact with runner bl ades, pressure changes, or shear forces.
Eval uations of a number of behaviorally based technol ogi es and
structural barrier designs conducted under |aboratory and field
conditions have yielded results that are generally inconsistent.
Consequently, there currently exist no consistent guidelines for
sel ection of appropriate technology for site-specific applications
at Corps danms. Research is required to relate effectiveness of
different technol ogies to size and species of fish, dam design,
operations, season, and other site-specific conditions. The infor-
mat i on produced by this research will be used to devel op
specifications and guidelines for fish protection technol ogi es at
Corps dans to reduce entrainnent and nortality. This effort nmay
involve literature synthesis, |aboratory research, design and
fabrication of prototype systens, or field studies. (Contact:

Dr. John Nestler, 601-634-3870)

G Eish Guidance and Bypass Systens (EL-17)

CE water resource activities may result in bl ockage of
hi storical fish nmigration routes through waterways. These
bl ockages, with associated fragnmentation of habitats, may have
severe inpacts on anadronous and catadronous fish popul ations. A
vari ety of bypass systemtechnol ogies are avail able to guide fish
around dams. However, many of these systens operate at reduced
efficiencies because they damage fish, fish are unable to |ocate
entrances to the systens, or because fish becone disoriented and
“fall back" after an initial successful passage. Research is
required to better understand the hydraulic and behavi oral charac-
teristics of fish bypass systens, including the use of behavi oral
technol ogi es to guide fishes towards these systens and to success-
fully orient themwithin the system (Contact: Dr. John M
Nestl er, 601-634-3870)

H. Coastal Ecology (EL-18)

Research topics in coastal ecology include nultidisciplinary

i nvestigations of the environnental inpacts of engineering
activities in the coastal zone, such as dredging, dredged materi al
di sposal, and construction of coastal structures (e.g., jetties,
breakwat ers, groins, seawalls, marinas). Enphasis is placed on
i nproved technol ogi es for assessnent, protection, and managenent
of fish and shellfish resources and their habitats. O particular
rel evance are proposals dealing with endangered species (e.g., sea
turtles, marine mammal s), beneficial uses of dredged material and
habitat restoration in the coastal zone (e.g., marsh, oyster reef
or mudflat creation), and application of popul ation dynam cs and
ecol ogi cal nodels for inpact prediction and assessnent at

popul ati on/ communi ty/ ecosystem wat ershed | evels. O her areas of
interest include effects of beach nourishment and use of offshore
borrows areas, seasonal restrictions on dredgi ng and di sposal
operations, artificial reef technol ogies, and curul ative inpact
determ nation and mitigation techniques. (Contact: Dr. Doug
Cl arke, 601-634-3770)



|. Techniques for Designing. Operating and Managi ng Dredged
Mat eri al Disposal Facilities and Beneficial Use Projects (EL-19)

A. Refinement and verification of techniques for
desi gni ng, operating, and managi ng dredged material disposal
areas.

B. Devel opnent of a conputerized econom c database for
costs associated with dredgi ng sedi nents; disposing of dredged
mat erial; and constructing, rehabilitating, and operating and
managi ng dredged materi al disposal areas.

C. Devel opnent and refinenment of conmputer nodels for
dredged materi al managenent and beneficial use to be included in
t he ADDAMS. (Contact: Dr. Paul R Schroeder, 601-634-3709)

Environmental Criteria for Stream Channel
Alteration Projects

| . | nt roducti on

The Corps of Engineers is involved in the alteration of
stream channels for flood control, navigation, channel
stabilization, and streamrel ocation. Modifications to channels
i nclude removal of snags and vegetation, channel alignment
(straightening), channel enlargenent, construction of |evees,
stream bank protection, and grade control. The Corps is also
involved in regulating and furnishing technical assistance to
States in regard to other types of channel alterations such as
gravel mning. Wrk at the EL and el sewhere has generat ed
envi ronnental design criteria for stream channel alterations to
i nprove the net effect of these projects. Exanples of environ-
ment al design features include |Iowflow channels, conbinations of
structure and vegetation, managenent of cutoff bendways and ot her
backwat er areas, and recreational trails.

1. Research Areas

A. Riparian and Instream Habitat Restoration (EL-20)

Current research includes formul ating guidelines for stream
restoration and environnental enhancement of flood control
projects. Anpong the general issues addressed are, instream and
ri pari an habitat assessnent; benefits of habitat inprovenent,
structures and techni ques; inpacts of vegetation on flow convey-
ance, channel stability, and sedinment transport; construction
practices; and nonitoring and mai ntenance. Proposals are invited
in these general areas and related efforts. |In addition, specific
needs include the following: (1) Techniques to quantify habitat
and ot her environnental benefits of restoration efforts, (2)

Al gorithnms that account for nmonmentum | osses at veget at ed

f1 oodpl ai n/ channel interfaces, (3) Data supporting eval uations of
t he hydraulic inpacts of instream structures, (4) Case studies of
noni tori ng and mai ntenance plans, and (5) Devel opnent and



refinenment of related conmputerized databases and npdel s.
(Contact: Dr. J. Craig Fischenich, 601-634-3449)

B. Assessing Benefits of Channel Mbdifications (EL-21)

Danms and | ocal flood control structures may degrade aquatic
habitat conditions in tailwaters and streans. |In sone cases,
habi t at degradati on can be elimnated, stabilized or reversed
t hrough channel nodification for aquatic habitat (i.e., construc-
tion of |Iowcost, |lowhead weirs to create pools) with m ninal
changes in dam operation or flood channel design. However, there
are no widely accepted nethods available to increnmentally relate
i nstream aquatic habitat val ue, channel nodifications, and
instreamflows to all ow
trade-of f anal ysis between cost, design, and habitat benefits. It
is desirable to nodify existing instream fl ow methods or devel op
new net hods that will allow increnental assessnent of habitat
val ues, alternative flows, and different channel designs. This
work may involve data collection, analysis, interpretation, and
sof tware devel opment. (Contact: Dr. John Nestler, 601-634-3870)

Nat ural Resource Managenent
l. I ntroducti on

As a part of its m ssion responsibilities, the Corps of
Engi neers nust nmintain and manage mllions of acres of |and, much
of it surroundi ng over 700 water resource devel opment projects
t hroughout the United States. This includes fish and wildlife
habitat sites, specific communities such as riparian zones and
wet | ands, and recreation sites. Technology needed for managi ng
and enhancing these facilities includes research areas that
i nvol ve endangered species, waterfowl , riparian zone managenent,
range and turfgrass managenent, insect pest nanagenent, and the
general stewardship of these natural resources. Devel oped technol -
ogy is provided to Corps Civil Works projects as well as mlitary
install ati ons and ot her cooperating Federal agenci es.

1. Research Areas

A. Natural Resources Stewardship (EL-22)

1. I ntegrated Natural Resources Managenment. Research
i ncl udes bi ol ogical diversity, holistic ecology, and the
st ewardshi p and managenent of habitat-rel ated natural resources at
Corps water resource projects and mlitary installations. Enphasis
is on integrated natural resources management, which includes the
anal ysis of human-related activities on biological resources and
the effects of biological resources on other resources. Current
research includes integrated ecosystem nanagenent, anal ysis of
i npacts to natural |andscapes and their conmponents, habitat



del i neati on and anal ysis, and program devel opnent for natural
resources managenent. Rel ated conponents to conplete stewardship
i nclude managenent of information and databases. The work
involves literature synthesis, field studies, data anal ysis, and
report preparation. (Contact: Dr. M chael Passnore, 601-634-4862)

2. Ri pari an Zone Managenent. Research addresses
ri pari an habitat assessnent, restoration, and managenent for
nat ural resources stewardship on Civil Wrks | ands and Depart nent
of Defense military installations. Enphasis is on the devel opnent
of methods and technical guidelines appropriate for nanagi ng
ri pari an zones and associ ated habitats on nmultiple-use | ands.
This also includes research on transition areas between riparian
areas and ot her systems. Research includes literature searches,
field investigations, restoration projects, data analysis, and
devel opnent of reports and managenent action plans. Priorities
wi |l depend on regional needs, as determ ned by study sponsors
(that is, Corps districts/sponsors and mlitary installations).
(Contact: M. Chester O Martin, 601-634-3958)

3. Tools for Natural Resources at Muiltiple Scales.
Managenment of resources in today's climte requires an awareness
of scale and context of those resources. |Issues ranging from
genetic diversity to watershed or | andscape planning are rel evant
to managenent decisions. Planners, regulators, and | and managers
must be able to use existing tools (decision-support systens,
nodel s, dat abases, procedures, etc.) and to adapt new tools to
their needs. Although the general processes of resource inventory,
i npact assessnent, and nanagenent or mtigation will renmain
appl i cabl e, those activities may be conducted in a different
context or at nore scales than before. W rk under this
announcenment woul d supply tools for natural resources managenent
in an ecosystemor holistic context. (Contact: Dr. L. Jean O Neil,
601- 634-3641)

B. Wldlife Resource Managenent (EL-23)

The EL is devel oping user information for Departnment of
Def ense (DoD) personnel involved in the adm nistration, planning,
and operation of wildlife management progranms and activities. The
enphasis is to provide technol ogy transfer on biologically sound,
technically reliable, and cost-effective wildlife-related nanage-
nment strategies appropriate for Civil Wrks projects and DoD
installations. The major product is the "U S. Arnmy Corps of
Engi neers Wl dlife Resources Managenent Manual ." Reports for the
manual are arranged in nine chapters. Reports are currently needed
on wildlife species, managenment techni ques, and plant materials.
Reports are prinmarily extensive literature reviews on a particular
subj ect, which results in the presentation of appropriate inforna-
tion in a conprehensive and readable style. The basic format is
established in the reports conpleted to date. Proposals should
identify a specific section (or sections) to be prepared and
shoul d i nclude an outline and description of topics to be devel -
oped for the report. Oher tasks in this work area include



habit at assessnments, popul ation surveys, and devel opment of
managenent plans. (Contact: M. Chester O Martin, 601-634-3958)

C. Endangered Species (EL-24)

This effort involves studi es of endangered and threatened
speci es on Departnment of Defense and ot her Federal agency | ands.
Tasks woul d i nclude site-specific surveys, habitat analysis, and
devel opnent of managenment plans for species of concern. |ndividual
studi es would involve literature searches and synthesis of
information, field investigations, data anal ysis, coordination
with Federal and state agencies and conservation organi zations,
and preparation of endangered species survey reports and
managenent gui delines. Managenment recommendations will be
specific to the region of study. Species of concern will vary,
dependi ng on requests from Civil Wirks projects and mlitary
installations. (Contact: M. Chester O Martin, 601-634-3958)

D. Waterfow Resources (EL-25)

I nvestigations include studies on waterfow biology and
habi tat managenment on Civil Wbrks projects and Department of
Defense mlitary installations. Enphasis is on waterfow habitat
assessnent, popul ation surveys, and devel opment of stewardship and
managenent plans for various waterfow habitat managenent
prograns. Current studies involve devel opi ng managenent plans for
various habitat managenment practices such as noist-soil systens,
greentree subi npoundnments, and created ponds. The effort would
include literature reviews, field investigations, data anal ysis,
devel opnent of techni ques and managenent gui delines, and prepara-
tion of technical reports. (Contact: Dr. Richard Fischer, 601-634-
3983)

E. Wetlands (EL-26)

Wet | ands research, especially as it pertains to wetl ands
restoration and devel opnent, has been occurring as an ongoi ng
activity of the Corps of Engineers for the past two decades,
primarily as a secondary or m nor objective of navigation or flood
control objectives. The EL has been at the forefront in devel opi ng
t he technol ogy that allowed this inportant wetlands work to take
pl ace, has devel oped a nunmber of these wetlands, and has devel oped
| ong-term nonitoring nmet hodol ogi es to docunment the progress and
ecol ogi cal succession of these wetlands. In addition, methodol o-
gies for delineating and eval uating wetl ands on a national basis
t hat have becone the nmandatory wetl ands regul atory franmework for
Federal agenci es have been devel oped al so. This research is
expected to continue as part of a series of wetlands task areas.
Research task areas outlined below will be conducted both in-house
at EL, with other agencies, or will be contracted. Studies nmust be
short termdue to funding and time constraints, and nust address
one or nore of the research tasks. (Contact: Dr. Russell F
Theriot, 601-634-2733)



1. Critical Processes of Wetlands. To exam ne the
basi ¢ physical, chem cal, and biol ogical processes that cause
wet | ands to provide inportant functions, and to relate those
processes and functions to other aspects of wetlands work in the
Corps of Engineers. (Contact: M. Ellis Clairain, 601-634-3774)

2. Wetlands Delineation and Eval uation. Objectives
of this task are to exani ne technical assunptions in the 1987
"Cor ps of Engi neers Wetland Delineation Manual" and to devel op
techni ques to assess wetland functions. The first objective wll
be acconplished through a conbination of field and | aboratory
studi es to exam ne hydrol ogy/vegetati on/soil relationships,
nor phol ogi cal devel opnment of hydric soils, and physi ol ogi cal
response of vegetation to soil saturation in relation to the
growi ng season. The second objective will also be acconplished
t hrough field and | aboratory studies. Efforts will focus on nodel
devel opnent enpl oyi ng the Hydrogeonor phi ¢ Approach to Assessnent
of Wetland Functions (HGM and inplenmentation of basic research to
test assunption in the HGM nodels. Both national and regional
nodel s will be devel oped using regi onal experts and published
literature. HGM nodels will be field tested and assunpti ons exam
ined using field studies to ascertain physical, chem cal, and
biotic wetland characteristics associated with different wetl and
functions and wetland types. (Contact: M. Ellis Clairain, 601-
634-3774)

3. Wetlands Restoration, Protection and Creation.
To study existing wetlands restoration, protection and creation
sites built fromdredged material for conpensatory mtigation, and
for other non-regul atory purposes such as shoreline stabilization
and erosion control. To test wetlands techni ques and further
refine those techniques to be applicable for the broad range of
wet | ands projects enconpassed within Corps of Engineers activi-
ties, including addressing erosion and subsi dence on a | arge
scale. To test guidelines for wetlands restoration, protection and
creation that can be used for mtigation, O&M general construc-
tion, and other Corps of Engineers projects, and that will also
find use by permt applicants as they mtigate for |ost wetl ands.
To test and verify the Corps wetl ands engi neeri ng handbook.
(Contact: Dr. Morris Mauney, [e-nmail mauneym@@x1l.wes. arny. ml]
601- 634-2733)

Noni ndi genous Aquati c Nui sance
Speci es Managenent

| . I nt roducti on

In a 1993 report, the U S. Congress, Ofice of Technol ogy
Assessment estinmated that non-indi genous pest species have

resulted in U S. losses of millions to perhaps billions of dollars
annual | y.
They reported docunented | osses of $97 billion between 1906-

1991. When environnental conditions are favorabl e, non-indigenous



species, such as hydrilla (Hydrilla verticillata) and the zebra
mussel (Dreissena pol ynorpha), become established and disrupt the
aquatic environnment and econony of infested areas.

The Noni ndi genous Aquati c Nui sance Preventi on and Control
Act of 1990 (Public Law 101-646) and the River Harbor Act of 1958;
(Public Law 85-500) as anended, direct the Corps of Engineers to
devel op environnentally sound control nethods to prevent, nonitor,
and control introductions of non-indi genous aquatic nui sance spe-
ci es.

I1. Research Areas

A. Aquatic Plant Control (EL-27)

Aquatic plant research for the managenent of non-indi genous
aquatic plant species in navigable waters, tributary streans,
connecting channels, and other allied waters is a continuing
activity of the Corps of Engineers. The research thrust is to
reduce non-indi genous pl ant popul ations to non-problem | evels,
enhanci ng and/ or replacing these non-indi genous species with
i ndi genous species as nore beneficial and productive aquatic
habitat. Currently, research is focused on devel oping effective
econom cal and environnentally conpatible technol ogies for manag-
ing two enmerging problemaquatic plants, hydrilla and Eurasian
waterm | foil. Areas of technol ogy devel opnent include advanced
managenent strategies and applications, techniques for
establ i shing desirable aquatic vegetation, and computer-based
systens for aquatic plant managenent planning. (Contact: Dr.
John Bar ko, 601-634-3654)

1. Aquatic Plant Ecol ogy. Current ecol ogical research on
bot h noni ndi genous nui sance-form ng plants and desirable native
aquatic plant species is needed; including plant propagule
ecol ogy, nodes of spread, nethods of propagation and restoration
(particularly desirable native species). In addition, research
eval uating the effectiveness of aquatic plant nanagenent
techni ques and their inmpact on the ecology of aquatic habitats is
desi red. Devel opnent and eval uati on of aquatic plant comunity
quantification techniques is needed to support both research and
operational needs. In addition, the devel opnent of PC-based
simul ati on nodel s of plant growth or effectiveness of managenent
techni ques is desired. Expansion of these nodels to include
spatial distribution to 2-D and 3-D graphical displays to enhance
managenent pl anning and i nplenmentation are al so sought. (Contact:
Dr. John D. Madsen, 601-634-4631)

2. Techniques for Assessing Aquatic Pl ant-Infested
Environnments. Current techniques for quantitatively sanpling
and mappi ng aquatic plant-infested environnents are highly | abor
i ntensive and only provide a | owresolution picture of environ-
ments that exhibit a high degree of spatial variability. High-
resol ution automated and sem - automat ed techni ques are needed.
Research area has focused on renpte sensing techni ques such as use



of airborne scanners and state-of-the-art hydroacoustic equi pnent.
Future research will focus on devel oping theoretically feasible
measur enent systens into devices, which nmay be enpl oyed by opera-
tional aquatic plant managers. (Contacts: Dr. Rose Kress, 601-634-
3665, and M. Bruce M Sabol, 601-634-2297)

3. Biological Control Methods for Aquatic Pl ants.
Current research involves biol ogical control of problem aquatic
macr ophytes using m croorgani sms, aquatic invertebrates and verte-
brates. The objective is to develop an operational capability for
bi ol ogi cal agents to control aquatic plants. Research topics of
interest include specificity and ecology of mcroflora of aquatic
macr ophytes, stinmulants and attractants of invertebrates inpacting
aquati c macrophytes, and revegetation with desirable aquatic
plants for the inhibition or prevention of problem plant species.
(Contact: Dr. Alfred F. Cofrancesco, 601-634-3182)

4. Chem cal Control Methods for Aquatic Plants. A need
exi sts for devel opnent of aquatic plant nanagenent nethods, which
utilize both herbicides and plant growth regulators to selectively
control or mmintain plant popul ati ons bel ow nui sance | evel s.
Research is needed on the physiol ogical weak points in the growth
cycl e of nuisance aquatic plants for application of control nea-
sures, herbicide delivery systens (water-dispersible granul es,
enmul si fiable concentrations, flowable suspensions, etc.) to
deliver the active ingredient to the target plant, and field
eval uations of the effects of aquatic herbicides and plant growth
regul at ors on nui sance species as well as selected non-target
pl ant species. Evaluation of the effects of chem cal control on
pl ant growth, flowering/seed production and reproductive
structures is also needed. (Contact: Dr. Kurt Getsinger,

601- 634-2498)

5. Aquatic Plant Establishnent and Succession. The
creation of new subnersed aquatic plant habitats by reservoir and
wat erway construction provides an ideal environnment for the estab-
i shment of weedy subnmersed plants. These species are well
adapted for colonizing new and/ or disturbed substrates. G ven
time, ecol ogical succession may |lead to the devel opment of nore
desi rabl e plant communities conposed of native vegetation.
However, man-induced di sturbances to the system naintain the
aquatic environment in an ecologically inmture state, favoring
reest abl i shnent of problematic weedy species. Proposals shoul d
exam ne net hods establishing native aquatic plants or altering the
speci es conposition of submersed aquatic plant communities to
mnimze the growth of exotic weedy species and encourage the
growth of nore desirabl e nonproblemvegetation. (Contact: Dr. R
M chael Smart, 972-436-2215)

6. Rel ati onshi ps Between Fish and Aquatic Pl ants.
Aquatic plant control methods are devel oped to be environnmentally
conpati bl e, regardl ess of the situation and/or the control nmethod
bei ng i npl enented. Aquatic plants, though problens to water uses,
provi de habitat for fisheries and organi sms that support fish



popul ations. Currently, there is insufficient data for devel opi ng
the rel ationshi ps between fish and aquatic plants that are needed
to dictate the degree of control of the plants w thout destroying
the habitat, thus ensuring conpatibility. (Contact: Dr. Jack
Killgore, 601-634-3397)

B. Zebra Mussel Control (EL-28)

The Noni ndi genous Aquati c Nui sance Preventi on and Control
Act of 1990 specified that the Assistant Secretary of the Arny,
Civil Works, would devel op a program of research, technol ogy
devel opnent, and denonstration for the environnentally sound
control of zebra nmussels in and around public facilities.

Control strategies suitable for |large waterways will be
based primarily on physical rather than chem cal nethods to ensure
that native biota and potable water supplies will not be

negatively affected. Ongoing and planned studi es consist of the
follow ng: analysis of the biology and physi ol ogy of zebra
mussel s; investigation of physical condition, habitat require-
ments, and size denography of naturally occurring popul ati ons of
zebra mnmussel s; and eval uation of the tolerance of zebra nussels to

desi ccati on, elevated tenperatures, anoxia and other controls. In
addition to biological studies, considerable effort will be
devoted to nodi fying existing operation, maintenance or design
features of structural conponents of the facility. Interest exist

for all public facilities along waterways and incl udes water

i ntake plants, navigation | ocks, gated dams, outlet works, punping
pl ants, and drai nage structures. (Contact: Dr. Ed Theriot, 601-
634-2678)



Water Quality and Ecol ogi cal Systens
l. I ntroducti on

The Corps of Engineers is involved in research to devel op
wat er quality and ecol ogi cal system nodels for riverine, reser-
voir, wetland, coastal and marine surface and groundwater. Current
research enconpasses a w de range of environnental issues. Enpha-
sis is on short- and long-termfield and | aboratory investigations
to inprove the techniques for evaluating water quality and
devel opi ng wat er quality managenment guidelines. The research al so
enphasi zes the devel opment of biological nodels for terrestrial,
| acustrine, palustrine, estuarine and coastal environments to
assist in evaluating potential effects of natural and man- nmade
al terations.

1. Research Areas

A. Limol ogical Investigations and Water Quality Managenment (EL-

29)

Current research enconpasses a wi de range of investigations
designed to increase the Corps' understanding of inportant
I i mol ogi cal processes influencing tailwater, reservoir, wetland
and coastal quality. Enphasis is on short- and long-termfield and
| aboratory investigations, the devel opnent of inproved techniques
for evaluating water quality conditions, formulation of sanple
desi gn net hodol ogi es, and devel opnment of inmproved water quality
managenent gui delines. Research is also conducted in the area of
sinplified techniques for the description and prediction of water
quality conditions and probl ens and wat er shed nanagenent. This
includes TMDL's nutrient criteria and bi oassessnents. |ntegrated
nmet hods for water quality managenent are devel oped and eval uat ed.

Proposal s for research categories are invited. (Contact:

Dr. Robert Kennedy, 601-634-3659)

B. Ecol ogical Modeling (EL-30)

Research into the devel opment and application of a variety
of biological nodels for terrestrial, |lacustrine, palustrine,
estuarine, and coastal habitats. This research involves the use
of traditional population and community dynam cs nodels as well as
spatially explicit, structured-population and individual oriented
nodel s for addressing a wide variety of biological problens.
Research is al so ongoing for the integration of physical and
bi ol ogi cal nodel s spanning different spatial and tenporal scal es.

The integrated nodels can be utilized to analyze interrelations
and dependence across trophic levels in a sinmulation nmode and to
determ ne the potential effects of alterations (natural and man-
made perturbations) to the ecological system (Contact: Dr. John
W Barko, 601-634-3654)



Qut door Recreation
| . | nt roducti on

Research and devel opnment is conducted in support of outdoor
recreation planning and managenment at 463 mnul ti purpose reservoirs
| ocated in 43 states. These projects include 11.5 mllion acres
of land and adjacent water and a total shoreline |ength over
triple the coastline of the continental United States. The Corps
of Engineers is the |argest supplier of water-oriented outdoor
recreation opportunities in the nation.

Al'l aspects of public use of nulti-purpose water resource
devel opnent projects are considered in recreation research and
devel opnent. The trend is, where feasible, to devel op automated
tools for use by the planner and manager in the interest of effi-
ciency of operation. This objective is considered in the context
of providing high quality recreation experiences for the visitors
to these | akes in a safe and pl easant atnosphere. Sone current
exanmpl es of research thrust in this area foll ow

1. Research Areas

A. Carrying Capacity (EL-31)

Ongoi ng research and technical support are currently
concentrated on physical and social carrying capacity of | ake
wat er surface and | akeshores. Shoreline managenent aspects of
this work addresses comrerci al nmarina devel opment, public access
for boating and related activities, and managenment of private use
of public lands at approxi mately 450 projects. Land-based support
facilities including boat-I|aunching ranps, parking, and pedestrian
access are inportant features. (Contact: Dr. H Roger Ham |ton,
601- 634-3724)

User Fees (EL-32)

Support for canping and day-use recreation fees is offered
t hrough devel opnent and application of autonmated systens for
regi stration of users, collection and analysis of trends data, and
special feature capabilities including differential pricing,
reservations, and credit card use. Autonated systens are designed
for on site use of personal conputers. (Contact: Dr. H. Roger
Ham | t on, 601-634-3724)

Economi c I npacts of Recreation Managenent (EL-33)

Econonmi ¢ i npacts of recreation-resource managenent and
devel opnent of techniques for estinmation of use in and beyond
devel oped parks is currently in progress. Regional recreation
demand nodels are also currently being devel oped and applied to
wat er resource system studies. (Contact: Dr. H Roger Ham It on,
601- 634-3724)



Custonmer Trends and Satisfaction (EL-34)

Met hods for identification of needs and demands of the using
public and for nmonitoring managenent to neet those expectations
are currently in the devel opnent stages. (Contact: Dr. H. Roger
Ham | t on, 601-634-3724)

B. Eval uati on of Plant G owth Requl ators for Turfgrass
Managenment ( EL- 35)

Current research involves the use of plant growth-regul ating
conpounds in grounds mai ntenance. The objectives are to eval uate
current growt h-regul ating chemcals for their effects on various
turfgrass species (both warm and cool -season); deternine the
cost-effectiveness of incorporating these products into grounds
mai nt enance operations; and provide gui dance on application
techni ques (including timng of application, chem cal conbi-
nations, and rates) to achi eve maxi mum growt h-regul ati ng benefits.

Research topics of interest include identifying |Iong- and short-
termeffects of plant growth-regul ating chem cals on rooting,
density, recuperative capacity, and di sease susceptibility of
various turfgrass species; nethods to predict tine of application
on various turfgrass species (i.e., grow ng degree day nodels);
and effects of sequential and/or multiple application for season-
| ong control of Southern turf species. (Contact: Dr. K. D
Get singer, 601-634-2498)

C. Insect Pest Managenent (EL-36)

I ntegrated control progranms are bei ng devel oped and tested
for various aquatic (Diptera) and terrestrial (Dictyioptera and
| soptera) pest insects. Research should address the devel opnment
of programs, which utilize a nmultifaceted approach to control
i ncluding the use of biological pesticides as well as mechani cal
and cultural control practices. New and innovative approaches to
control are being sought, especially those that utilize existing
technol ogi es incorporated into a worki ng managenent program
(Contact: Dr. Alfred F. Cofrancesco, 601-634-3182)

Cul tural Resources
l. I ntroducti on

As part of its m ssion responsibilities, the Corps of Engi-
neers nust maintain and manage about 11.5 mllion of acres of |and
at over 700 water resource devel opnent projects throughout the
United States. This responsibility includes preservation of
cultural and historical sites and resources. Technology that is
devel oped for this purpose is provided to Corps Civil Wirks pro-
jects, as well as mlitary installations and other cooperating
Feder al agenci es.



1. Research Area

Preservation and Managenent of Cultural Resources (EL-37)

Archeol ogi cal and historical sites are subject to a w de
variety of detrinmental inpacts such as streanbank and reservoir
shoreline erosion, wind deflation, groundwater |eaching, conpac-
tion, chenical contani nation, animl burrow ng, vehicular traffic,
and vandalism Additional research is needed to identify and
eval uate site protection techniques and strategies for the Corps
to consider in its construction and | and managenent respon-
sibilities. Through experinmental research and field denonstration
projects, the Corps continues to seek to devel op gui dance on
preservati on nmet hodol ogies that will preserve the integrity of
sites and their contents, achieve conpatibility of the methods
with | ocal environmental settings, permt nonitoring of ongoing
site status, and provide future scientific access to the sites.
Research results should incorporate cost conparisons between
various protection nmeasures and eval uation of the potential side
effects of the nmeasures. Strategies for the transfer of technol -
ogi es devel oped for site protection are al so sought.

The need al so exists for research in direct support of
Cul tural Resource Managers at Corps districts, Mlitary
install ati ons, and other Federal agencies. Studies are under way
to investigate problens associated with curation and with Native
Ameri can consultation requirements. Oher studies are focusing on
i nformati on managenent tools, including the devel opnent of
aut omat ed spatial and attributed databases for identifying,
eval uati ng, and managi ng prehistoric and historic resources in
both their regional context as well as site-specific situations.
Current research also includes identification, evaluation, and
stewardship of cultural resources as elenents of wetl and
ecosystens and the application of nondestructive geophysi cal
nmet hods of site investigation, particularly when coordinated with
G S and GPS. The need exists for devel opi ng products to help
cultural resource nmanagers nore efficiently and effectively neet
all legal requirenments for the above-nmenti oned areas. (Contact:
Dr. Frederick L. Briuer, 601-634-4204)



| NFORMATI ON TECHNOLOGY LABORATORY
| . | nt roducti on

The I nformati on Technol ogy Laboratory (ITL) perforns
research in conputer-aided engineering, interdisciplinary
engi neeri ng areas, conputer science, and in all aspects of
information technol ogy. Projects include conputer-aided
structural engineering, application of conputer-aided design and
drafting (CADD) and geographic information systens (G S)
technol ogy, 3-D structural stability, finite el enent nethod
anal ysis, engineering reliability, relational data base
managenent, managenent information systens, information
engi neeri ng, software engi neering, groupware systens, information
center concepts, teleconmmunications, scientific visualization
(including virtual reality), high performnce conput -
i ng/ networking, office automation, graphic arts and publi shing,
i brary systens, and records managenent. (Contact: M. Tinothy
D. Ables, 601-634-3506)

1. Research Areas

A. Conmput er-Ai ded Engineering (ITL-1)

Through the Conputer-Aided Structural Engi neering (CASE)
Project, research is done in devel opment of conputer prograns for
design of structures utilized in the Corps Civil Wrks m ssion.
Research is performed related to risk analysis, engineering
reliability, and conputer science techniques to enhance conput a-
tional capabilities for solution of scientific and engi neering
probl ens. Conputer graphics is studied extensively in areas of
pre- and post-processors. Solid nodeling techniques are being
studied for 3-D structure representation. Accuracy of conputation-
al results is a matter of deep concern for many of the nunerica
procedures used by WES and ot her Corps offices. Innovations in
numeri cal analysis are continuously investigated to save costs in
conputer time and ensure confidence in conputation results, espe-
cially as applied to different size conputers. Interface systens
for electronic transfer of conputer-generated draw ngs between
m ni conputer- and m croconput er-based hardware are of concern.
Mlitary related work includes devel opnent of a rapid interactive
3D structural conputer nodeling systemto aid in the
anal ysi s/ design of structures with 3D dynam c and static | oadings.
Assessment of | oad capacity of structures involving inconplete
data is also being investigated. (Contact:

M. Wayne Jones, 601-634-3758)

B. Information Technology (ITL-2)

Applied research is conducted in designing and depl oyi ng
| arge information systens in enterprise-w de operating
envi ronnents. An area of enphasis is large on-line databases to be
used concurrently by many geographically di spersed users via
I ntranet and/or Internet access froma PC. Both thick and thin



clients are of interest. Studies and eval uations are being
conducted on state-of-the-art software engi neeri ng net hodol ogi es
advocat ed by researchers in universities and industry.

I nvestigati ons nay be conducted on any phase of software

devel opnent, depl oynent and operation. Also subject to study are
t he operational infrastructure and the effect of the
infrastructure on the performance of software systens as perceived
by the end user. An area of special interest is the design and
execution of many-user performance tests. The purpose of these
tests may be to predict operational perfornmance of given
infrastructure under a specified workload or for designing an
infrastructure to achieve a given | evel of perfornmance under a
specified workload. (Contact: Dr. Wndell Ingram 601-634-2182)

Research is planned in automati on of media presentation
i ncludi ng current and pl anned capabilities, considering areas such
as report generation, file transfer editing, graphic arts, slide
producti on, docunent |ayout, and printing. Electronic flow of
report information through all necessary channels w thout hardcopy
is especially of interest. Additional research is planned in other
i nformation technol ogy areas such as scientific visualization,
advanced topics in data, voice and video transm ssion using evol v-
i ng conmuni cation systens, information center concepts, managenment
and busi ness automation, visual information, library science, and
records managenment. The information explosion has led to the
necessity for better technol ogy using fourth or fifth generation
nmet hods. (Contact: Dr. Louis Turcotte, 601-634-4421)

C. Conputer-Aided Design and Drafting/ Geographical
I nformati on System Technol ogies (I TL-3)

Through the Tri-Service CADD/ G S Technol ogy Center, research
is performed to support the application of CADD (Conmputer-Ai ded
Design and Drafting) and G S (Geographic Information Systens)
technol ogi es in new and existing m ssion areas of the Army, Navy,
Air Force, and Corps of Engineers Civil Wrks Prograns. CADD/ G S
capability is being widely integrated in the planning,
engi neering, construction, and facility nmanagenent
responsibilities of the three Services. Due to the expandi ng
devel opnent of conputer nethods to neet the demands of technol ogi-
cal advancenents, interfacing these nethods with CADD/ G S
platfornms is especially crucial. As the usage of CADD/ Gl S evol ves
and expands, the need to integrate other existing design and
anal ysis conputer tools, including relational data bases, spati al
data anal ysis, automated cost estinmating and specification genera-
tion, etc., with CADD/ G S systens and eval uati ng new CADD/ G S
applications for use by the three Services are of primry
interest. Applications would be expected to interface with a
variety of CADD/G S platforns including, UNI X, Wndows 95, W ndows
NT, and DOS systens used by the three Services. Oher research
could include productivity studies, scope and criteria require-
nments for new technol ogy devel opnent, self-instructional training
gui des, pilot projects in technology usage, etc. (Contact: M.
Harol d Smith, 601-634-4190)



D. Engineering Guidance Update (ITL-4)

To support the Civil Wrks Gui dance Update Mintenance
Program nmet hods, technol ogy, and procedures are being devel oped
for technol ogy transfer of research products, analysis and design
nmet hods, and conput er-ai ded engineering into state-of-the-art
i nt egrat ed engi neering gui dance for the Corps of Engineers Civil
Wor ks Program  State-of-the-art methods for el ectronic docunent,
publ i shing, archiving, transm ssion, and retrieval using Standard
General i zed Markup Language (SGW), nultinedia, hypertext, CD ROV
I nternet and el ectronic publishing are being devel oped.

(Contact: M. Chris Merrill, 601-634-3588)

E. High Performance Conputing (HPC) and Networking (I TL-5)

Through the Departnment of Defense (DoD) HPC Center at |TL,
research is perfornmed to support the application of advanced HPC
systems and networking technol ogies to Science and Technol ogy
(S&T) research and devel opnment (R&D) efforts within DoD. O
special interest is the application of scal eable parall el
architectures and associated algorithm to DoD S&T R&D appli ca-
tions; and al so emergi ng network technol ogi es and di stri but ed
st orage net hodol ogi es, which will permt transparent sharing of
het er ogeneous HPC systens, |ocated at WES and renotely throughout
the DoD. (Contact: M. Bradley Cones, 601-634-3801)

F. Instrunentation Systenms Design and Devel opment (I TL-6)

Through the Instrunmentation Systenms Devel opnent Divi sion,
research and devel opment is conducted in the areas of high-speed
data acquisition, sensor design, virtual instrunentation and
control systens, in support of interdisciplinary civil and
mlitary engi neering projects. Specific areas of interest involve
hi gh- speed, hi gh-throughput data acquisition systens for test
measur enent, hardened data acquisition systens for application in
hi gh- shock environnents, sub-m niature transducers and fiber optic
sensor design. Research is conducted in the fields of radar and
m crowave technol ogy and in nondestructive testing. Expert real-
time control software and artificial neural network software
applications are currently in devel opment. (Contact: Dr. Charles
Wel ch, 601-634-3297)



CONSTRUCT!I ON ENGl NEERI NG RESEARCH LABORATORI ES
I nt roducti on

The U.S. Arny Construction Engi neering Research Laboratories
(CERL) as part of the U S. Arny Engi neer Research and Devel opnent
Center (ERDC) offers research and devel opnent (R&D) support, as
wel | as technical assistance, to a variety of customers throughout
t he Departnent of the Arnmy (DA) and ot her Governnent agenci es.
CERL is the lead Arny facility for conducting research on
infrastructure and environnmental issues for installations. CERL'Ss
research is directed toward increasing the Arny's ability to nore
efficiently construct, operate, and maintain its installations and
ensure environnental quality and safety at a reduced life-cycle
cost .

Facilities Technol ogy
l. I nt roducti on

Research focuses on material and structural characteristics and
performance as related to conventional facilities, HVAC systens,
ot her mechani cal systenms, lighting, electrical systens, green
bui | di ngs, environnmental inpact of buildings, energy flow and
anal yses, facilities designed to resist earthquakes, shock and
vi bration, nuclear and non-nucl ear el ectromagnetic environnments, and
ot her adverse environments. Particul ar enphasis is placed upon:
mat erials sel ection and environmental conpatibility of materials;
smart materials and systens; inproved efficiency of HVAC and
controls; inproved efficiency of lighting systenms; inproved
el ectrical systenms; protective coatings; corrosion nitigation
techni ques; netallurgy; welding; failure analysis, polyner based
conposites; advanced roofing systens and ot her building materials for
new construction, maintenance, repair, and rehabilitation; automation
and construction robotics; nondestructive testing and aut omat ed
facility condition assessnent; engi neered nanagenent systens and
integration; materials and structural based concurrent engineering
nodul es; and mai nt enance, repair and docunmentation of historic
structures.

1. Research Areas

A. Condition Assessnent Procedures (CERL-1) (NOTE: This topic
is 100% set-aside for HBCU M s)

This research woul d devel op procedures that are easily and
rapi dly usable by an Arny installation Public Wrks Business Center
to determne which facilities are suitable candi dates for
ReComm ssioning (ReCx) and to determ ne the costs and benefits of the
ReCx on those facilities. Enphasis is on procedures, which can be
rapidly applied to the entire inventory of facilities at an Arny
installation to determ ne potential ReCx candi dates, procedures for
perform ng detailed condition assessnent on a specific facility to
determ ne the appropriate ReCx actions, and procedures for conputing



t he costs and energy savings of the proposed ReCx actions on a given
facility. (Contact: Dale Herron, 217-373-7278)

B. Measur ement and Verification Procedures for Facility Eneragy
System ReCx (CERL-2) (NOTE: This topic is 100% set-asi de for
HBCU/ M s)

This research woul d devel op neasurenent and verification (MYV)
procedures for ReCx of facility energy systens. The procedures would
be used to quantify the initial energy reductions obtained fromthe
ReCx and could be used to annually verify that the savings are
sustai ned over the facility’'s |life. The procedures should require a
m ni mum of coll ected performance data and be useable by an Arny
installation Public Wrks Business Center staff. (Contact: Dale
Herron, 217-373-7278)

C. Functi onal Performance Tests for Mechanical and El ectrical
Systens (CERL-3)

This research woul d develop sinplified functional performance
tests for all equipnent specified in Sections 15 and 16 of the Corps
of Engi neers building specifications. These tests would be sim|lar
in concept to the functional performance tests described in the
Department of Energy/Portland Energy Conservation Institute
(DOE/ PECI) Model Conm ssioning Plan and Gui de Specifications, but the
tests would be sinplified to reduce the amount of data collection
required. The overall objective for the tests would be to verify
that the facility nmechanical and electrical systenms work according to
the design intent and design sequences of operation via m nimal
testing. (Contact: Dale Herron, 217-373-7278)

D. Fi ber Reinforced Polynmer (FRP) Conposites for
Infrastructure Applications (CERL-4)

The application of structural FRP conposite material s/systens
to facility construction application involves working know edge of
conposi tes manufacturing, interfacial behavior of conposite
materials, fracture mechanisns in conposites, conposite materials
joining technol ogies, conposite design criteria, conposite
durability, conposite quality assurance, smart conposites, conposite
repair techni ques, and other appropriate phenonena and the ability to
devel op constitutive and other nodels of these phenonena for this
application. Mreover the Governnment seeks devel opnent of concepts
and prototype denonstrations for facility construction applications
usi ng conposite materials systens. O particular interest for
further devel opnent is the application of FRP conposites for
navi gati onal gates and gate components as well as heavy-duty FRP
conposite sheet pilings. (Contacts: Justin Berman, 217-352-6511,
ext. 7673; and Richard Lanpo, 217-373-6765)

E. Smart Materials, Structures and Systens (CERL-5)

Requi red research involves perform ng and integrating



i nterdi sciplinary basic and applied research, and engi neering studies
and anal yses, in the disciplines of materials, mechanics, civil

engi neeri ng, nechani cal engi neering, electrical engineering, and
conputer nmodeling for the devel opnment of smart materials and systens
concepts for application infrastructure applications. This involves
wor ki ng knowl edge of the nmechani sm of piezoelectricity,

el ectrorheol ogical fluids, fiber optics, shape nmenory all oys,
magnet or heol ogi cal fluids, nmagnetostrictive materials, active and
passi ve tagging materials and techniques. The ability to devel op
constitutive nodels of these nechanisms for these applications is
often required. Moreover, the contractor will have to devel op
concepts and prototype denonstrations for infrastructure applications
usi ng these nechani sms as sensors and actuators along with
appropriate controls for autononous or sem -autononobus response to
significant changes in environment. (Contacts: Robert Quattrone,
217-373-6744; and Justin Berman, 217-352-6511, ext.7673)

F. Roofing (CERL-6)

Research and devel opnment efforts are currently requested in the
foll ow ng areas:

1. Perform studies of roofing material degradation
processes, including performance of accel erated weat hering and
| aboratory testing of new and aged materi als and devel opnent of
degradati on nodels. Materials shall include the foll ow ng:
el astoneric and thernoplastic polyneric sheets, nodified bitunen,
bi t um nous built-up, and asphalt shingle.

2. Devel opnent of standard serviceability tests and
performance criteria for roofing materials and systenms based on
degradati on nodels. (Contact: Dave Bailey, 217-352-6511, ext. 7480)

G Construction Materials Made From Recycled Wastes (CERL-7)

Research is currently being conducted on construction nmaterials
made fromrecycl ed, post-consumer wastes with a primary focus on
products nade fromrecycled plastics. Wrk on these type materials
I's in support of Executive Order 13101, Greening the Governnent
Thr ough Waste Prevention, Recycling, and Feder al Acqui si tion.

Requi red research on t hese polymeric materials includes, but is not
limted to, studies concerning: relationship of fabrication

techni ques to end-product properties, degradation mechanisns in
various environnental exposures, |ong-term nechanical properties and
durability in severe and varying environnents, creep behavior at

vari ed tenperatures and | oads, behavior and design of bolted
connections, quality assurance techni ques, design criteria for
structural applications, and nodeling techniques to predict materi al
behavior in different |oading situations over the life-cycle of the
product. (Contact: Richard Lanpo, 217-373-6765)

H. Facility Condition Assessnent and Mai nt enance & Repair
Pl anni ng ( CERL- 8)




The research programin this area supports both mlitary and
civil infrastructure mssions of the U S. Arny Corps of Engineers,
and deals with such technol ogies as facility condition inspection,
condition rating and indexing, condition prediction, maintenance and
repair project planning, and consequence analysis. Typically, these
t echnol ogi es are inplemented through engi neered managenent
systems/condition index (EMS/ClI) systems such as PAVER, ROOFER,

BUI LDER, HEATER, RAILER, SEWER, WALKER, etc. Specific research
efforts are currently requested in the follow ng areas: (Contacts:
Primary - Dr. Mohamed Shahin, 217-373-6739; Secondary - Dr. Sinobn
Kim 217-373-7269)

1. Automated inspection technol ogies including video
i magi ng and sensor based automated data coll ection/anal ysis;

2. Nondestructive evaluation techniques for condition
assessment of structures/systens;

3. Condition degradation nodeling for key
building/utility/transportati on systenms, and navigation structures
i ncludi ng | ocks and dans;

4. Penalty costs nodeling pertaining to deferred
mai nt enance and repair (M&R) activities;

5. Advanced project planning/prioritization techniques;
6. Cost effective M&R techni ques, nethods, and procedure;

7. Devel opnment and/or inprovenent of decision support
technol ogy to enhance field utilization of EMS/CI systens (PAVER,
ROOFER, BUI LDER, HEATER, etc); and

8. Facility inspection and condition assessment support
servi ces using PAVER, ROOFER, BUI LDER, HEATER, RAILER, TRACK
LOCK&DAM and Embankment Dam programns.

Land Managenent
l. I nt roducti on

Research includes noise mtigation and cultural resources such
as archeol ogical sites and historic | andscapes. Products and systens
are designed to support mlitary, district, and conmmunity planners
and engineers, mlitary trainers, environnental managers and natural
resource managers at all |evels of DoD organizations. Technol ogy
devel opnent supports m ssions which include training, readiness,
nobi | i zati on, environnmental and natural resources nmanagenent,

t hreat ened and endangered speci es managenment, | and managemnent,
envi ronnent al awar eness and educati on, biodiversity, and

envi ronnental conpliance as it relates to installation natural
resources.

|. Geographic Information Systens (Gl S)/I| magery




Processi ng/ Renot e Sensi ng ( CERL-9)

G S/ I magery Processi ng/ Renote Sensing data devel opnent and
anal ysis expertise is required for the purposes of Mlitary Lands
Envi ronment al Managenent and research. This includes high-resol ution
spatial and spectral techniques relating to the problem of surface,
at nosphere and subsurface character. (Contact: Bob Lozar, 217-373-
5390)

J. Regional Long Term Lands Analysis (CERL-10)

Expertise is requested in the area of Regional Long Term
Lands Anal ysis and Alternative devel opnent/i npact prediction and
research based on nodeling systens approach. Concerns include surface
character and use, hydrol ogy, climte, geology, biology, chem stry
and terrain anal ysis anong ot hers. Candi dates should have proven
ability in nodeling the dynami c interactions anong different system
conponents. (Contact: Bob Lozar, 217-373-5390)

Uilities and Industrial Operations
l. I ntroducti on

Research is conducted on central heat plant nodernization,
air pollution control equi pment, alternate energy sources,
el ectrical generation and supply, thermal energy supply and
di stribution, water supply and distribution, material selection
for reduced mai ntenance, incineration and heat recovery, energy
anal ysi s, design and managenent techni ques, acceptance testing,
control systens, and system failure diagnostics. Technology is
transferred to the field through official guide specifications and
manual s, training courses and workshops, and other witten and
vi sual nedi a.

K. Pol | uti on Abat ement/Pol |l ution Prevention at | ndustri al
Oper ati ons (CERL-11)

Proposal s are sought in the general area of Arny industrial
wast e treatment which provide field work, scientific, engineering
and | aboratory anal ysis, and special studies within the thrust
areas listed in Table A below. The studies can range in scope
fromliterature review, to field data collection, |aboratory
testing to pilot denonstration, and review of engi neering pl ans
and designs (Contact: Dr. Steve Mal oney, 217-373-3482)

TABLE A. Thrust Areas ldentified by the U.S. Arny for Pollution
Abat ement / Pol | uti on Prevention

Oper ati ons Thrust Areas

Depot Waste Treatnent Technol ogi es:
- Industrial wastewater sludge treatnment




wast e

O di nance

Troop Installation

upgr ade

- Conversion of heavy nmetals to nonl eachabl e
wast e
- Plasma-arc technol ogy for solid/hazardous

Reprocessing Alternatives:

- Separation of hazardous waste from paint-

bl ast area

- Alternative paint strippers

- Evaluation of rotary aircraft cleaning agents
- Paint strippers for powder and el ectro-
deposition coatings

Waste Treatnent Technol ogi es:

- Alternatives to open burning/open detonation
( OB/ OD)

- Propellant waste treatnent, e.g.,
nitrocel lul ose (NC) fines, and dinitrotol uene
( DNT)

- TNT redwater treatnent

- VOC control in propellant production

Qut of Process Reuse:

- Reduced snoke propellant as fuel source
- Recovery/reuse of ammmonium nitrate

- Reuse of energetics in explosive welding

Air Pollution Control:

- Conpliance with the Clean Air Act
- Indoors air pollution

- Radon managenent

WAt er / Wast ewat er Treat nent Technol ogy:

- Conpliance with the Safe Drinking Water Act
- Water recycling, conservation, and denmand
optim zation

- Conpliance with the Cl ean Water Act

- Wastewater treatnent plant retrofit and

- Collection systemrehabilitation and
optim zation

Solid Waste Managenent:

- Solid waste m nim zation

- Solid waste characterization

- Solid waste reduction/recycling/conmposting
- Solid waste incineration/landfilling

Hazar dous WAste Managenent :

- Lead- based paints

- PCB managenent

- Waste oil nmanagenent

- HAZM N pl an optim zation

- Bar code tracking of hazardous




mat eri al s/ wast es

L. Treat nent of Waste Streanms Usi ng New Generation
Adsorbents (CERL-12)

The technical objective is to devel op, nodify and eval uate
new resins and surface reactive adsorbents with characteristics of
controlled clarity and surface properties. The materials will be
devel oped usi ng biopolyners and other recalcitrant materials such
as surface reactive ceram cs and netal oxides. Toxic/hazardous
organi ¢ conpounds such as nitroaromatics, phenols, and heavy
netals, etc., are present in Army aqueous and vapor streans
generated by manufacturing processes, which produce energetic
mat eri als. Regul atory conpliance problens may occur as a result of
t hese em ssions. Devel opment of a new generation of adsorbents
will provide another treatnent option which can be eval uated for
appropriateness to the Arny in terns of resources, capital costs,
oper ati on/ mai nt enance, etc. (Contact: Dr. Ed Smth, 217-373-3488)

M  Conpliance at Industrial Processes (CERL-13)

Research is requested in the foll ow ng areas:

1. Technologies to reduce the cost to treat wastewaters
from energetic production and dem litarization.

2. Heavy netal discharges fromindustrial operations.

3. Environnmental inpacts of privatized collection and
treat ment systens.

4. Methods for denolishing buildings contam nated with
energeti cs.

5. Faster and cheaper technol ogies for treating and
di sposing of mlitary unique and energetic production wastes
i ncluding alternatives to Open Burning/ Open Detonation (0OB/ OD).
(Contact: Debbie Curtin, 217-398-5567)

N. Conpliance at Troop Installations (CERL-14)

Research is requested in the foll ow ng areas:



1. Environnental inpacts of privatized collection and
treatment systens.

2. Arny guidance for nmore effective oil/water separation
and wat er conservation, reuse, and recycling.

3. Air contam nant planning to include: integrated
noni tori ng networks, continuous en ssions nmonitors, and permt
reporting systenms (including Geenhouse Gas (GHG) em ssions
control).

4. New guidelines for landfills including nore precise
| ocation and perineter definition technology, landfill m ning
t echnol ogi es, and stabilization, processing/recycling of mlitary
uni que material s.

5. I npul se noise technologies to include terrain
consi derations in blast noise nodeling, nore accurate |and-water
propagation interfaces, and noise source characteristics, building
codes and construction practices to mninm ze inpul se noise
transm ssion into structures, and mtigation procedures for | arge
expl osi ons. Research is also requested on better rotary-w ng
aircraft noise control to include newer aircraft not presently
characterized for nodeling, and source data for all helicopters.

6. Consistent analysis of environnental assessnent data
and gui dance for consistency in applying root cause analysis to
i ncorporate pollution prevention standard solutions for identified
non-conpliance. Includes a review of progranmatic issues across
nmedia areas to incorporate |1SO 14001 pri nci pal s.

7. Cheaper | ead-based paint hazard abatenent, including
totally enclosed treatnment for steel structures, environmentally
acceptabl e chem cal strippers for wood and steel, and criteria for
encapsul ating paint versus renoving it.

8. Devel op/ update Environmental Governing Standards for
OCONUS installations and provide themwi th the technical
assi stance/technol ogy infusion to effectively comply with the
St andar ds.

9. Research, devel op, test, evaluate, and denonstrate
envi ronnental conpliance/ pollution prevention technol ogies for
OCONUS installations. (Contact: Debbie Curtin, 217-398-5567)

O Pollution Prevention on Troop Installations (CERL-15)
Research is requested in the foll ow ng areas:
1. Better Data Collection and Inventory Dat abases.

2. Contam nant Reduction from Stormwvater at Arny
Facilities (including new nethods for oil/water separation).



3. Inproved Techni ques for Pollution Control
-1 ndoor air pollution
- Radon nmanagenent

4. Geenhouse Gas (GHG
-Prediction nodeling for all sources
-Low GHG emitting processes
-Ef fects of policy changes on GHG i nventory

5. Solid Waste
-Mnimzation
- Characterization
-Recycl e/reuse (including building materi al s)
- Conposti ng
-Incineration/landfilling

6. Hazardous Waste
-Lead based paints
- PCB managenent
-Waste oil managenent
-HAZM N pl an optim zation
-Less hazardous (and costly) weed/ pest control
- Asbest os
- UST/ AST

7. \Water/\Wastewater Treatnment Technol ogy
-Water recycling, conservation, and demand
optim zation
-Wastewat er treatnment plant retrofit and upgrade
-Col l ection systemrehabilitation and optim zati on

8. Energy Conservation
- Conmbi ned heat power generation
-Shared energy savings to reduce cost and mnim ze
envi ronnent al i npacts
-1 nproved fuel cells
-Low NOX boilers
-Natural gas cooling
-Hi gh efficiency heating, ventilating and air-
condi tioning systens
(Contact: Debbie Curtin, 217-398-5567)

P. Fuel Cell Technol ogy Advancenents (CERL-16) (NOTE: This
topic is 100% set aside for HBCU M s)

Proposal s are sought which address the research areas for
stationary fuel cell technol ogy: a) devel opnent of an advanced
t echnol ogy base, b) |ower-cost manufacturing processes, )
bal ance- of - pl ant (BOP) conponents, and d) packagi ng and assenbly
approaches. (Contact: Frank Hol conmb, 217-398-5511)

Q Energy Savings Performance Alternatives (CERL-17)

Proposal s are sought which address solutions to federal, state,



and private sector energy infrastructure nodernization through
alternative financing techniques |ike Energy Savings Performance
Contracting (ESPC). ESPC is a process where a contractor provides
t he design, capital investnent, construction, operation, and

mai nt enance for new energy efficient equi pment, products, or
systems for a U S. governnent installation. The resulting energy
cost avoi dance is then shared between the government agency and
the contractor. The contractor uses the energy savings dollars to
of fset the capital investnment and nmi ntenance costs and nake a
profit. Variations to this process are encouraged to solve the
infrastructure problens at specific facilities. This may include
solutions for neasurenment and verification of energy,

envi ronnental, operations and mai nt enance cost savings. (Contact:
Martin J. Savoie, 217-398-5055)



COLD REGI ONS RESEARCH AND ENG NEERI NG LABORATORY ( CRREL)
Col d Regions Environnmental Effects on Sensors
l. I ntroducti on

Current research deals with exam nation of the potenti al
i nfluence of cold regions background and atnospheric conditions on
t he performance of sensor systens, primarily those operating in
el ectromagnetic, seismc, and acoustic spectra. Enphasis is on
defining the physical principles involved and characterizing those
envi ronnental properties that affect the performance of snart
weapons systens. Research is conducted in the fields of heat and
mass transport, turbul ent exchange, and radi ati on exchange, and
their effect on the scattering and propagati on of el ectromagnetic,
seism c, and acoustic waves.

1. Research Areas

A. Signature and Scene Prediction and Synthesis for the
MIlinmeter-Wave Spectral Region (CRREL-1)

The objective is to seek to inprove understandi ng of the
rel ati onshi ps between the material properties of cold regions,
i ncludi ng snow, ice, and vegetation and the scattering and
enmi ssion of mllineter-wave energy. Technical issues include:

1. Devel opment of inproved nodeling to predict
signhature at a point;

2. Model i ng the dynam cs associ ated with changi ng
mat eri al properties over tinme, such as change of phase; and

3. Scene generation using the estimted signatures and
| and feature maps. (Contact: Dr. R Davis, 603 646-4219)

B. Algorithms to Recover Geophysical Products from Renote
Sensi ng Measurenents to Drive Mddels of Surface Energy Bal ance and
Signature Prediction (CRREL-2)

The objective is to seek to inprove capability to measure
| and surface features that affect mlIlinmeter-wave and infrared
signhatures in a changing environment. Technical issues include:

1. Synt hesis of nultispectral and polarimetric
measurenments from ai rborne or spaceborne systenms to exploit
synergi stic relationships across the electromagnetic spectrum

2. Enhanced al gorithnms to map snow and ice in all-
weat her conditions; and

3. | mprovi ng bel ow cl oud products using neasurenents
made over clear-sky conditions. (Contact: Dr. R Davis, 603 646-
4219)



C. Methods to Spatially Distribute Mddels of Snow Cover,
Soi|l and Vegetation Energy and Mass Interactions in the boundary
Layer (CRREL-3)

The objective is to seek to develop inproved nmethods to
segnent | and cover data |ayers, spatially distributed
nmet eor ol ogi cal forcing and val i date nodel output of energy budget
nodel s for snow cover and other |and cover in cold regions.
Techni cal issues include:

1. Regi on growi ng from |l and covers data |ayers to
defi ne nodel polygons;

2. Mesoscal e and hi gher-resol ution griddi ng of
nmet eor ol ogi cal paranmeters, notably radiation; and

3. Par anet eri zati on of subresol ution processes and
properties. (Contact: Dr. R Davis, 603 646-4219)

D. Penetration of Energy Transfer Conponents into Snow
( CRREL- 4)

The objective is to investigate energy exchange through the
surface of a snow cover by radiation and turbul ent transfer.
Recent studies have shown that the transm ssion of solar radiation
beneath the snow surface causes asymmetric heating and cooling
cycles, which can have significant effects on grain growth and
i quid water production. Problematic situations occur when
subsurface nelt is undetectable by renpte neans other than
m crowaves. Turbul ent transfer through the snow surface in the
form of wi nd punping and forced vapor convection is poorly
under st ood, and al so may affect subsurface netanorphismand nelt.

These processes can have strong effects on radar backscatter,
primarily owi ng to phase change and gain growth bel ow t he snow
surface. Moddels to predict the transfer of energy through the
snow surface by radiation and wi nd punping are required.
(Contacts: M. R Jordan, 603-646-4298, Dr. M Albert, 603-646-
4422, Dr. R Davis, 603-646-4219)

E. Concepts for Spatial Wnter Boundary Laver Description
( CRREL- 5)

The objective of this work unit is to identify, describe, and
nodel w nter weather conditions that are not well understood and
are not neasured and forecast by traditional mlitary and civilian
weat her services. These limting winter weather conditions result
fromeither natural airborne obscurant such as snow or fog, or
from nmeteorologically created surface conditions such as snow
cover, glaze, or rinme icing of comunications and airborne
hardware. This involves relating standard weat her service
products (mlitary and civilian) to degraded winter battlefield
weat her conditions, such as natural and synthetic obscurants, to
i mprove understandi ng of the physics of the phenonenon. It



i nvol ves pure climtol ogy for generating a broad spati al
perspective to identify where the phenonena occur, and to identify
patterns of the phenonena that relate to better understand weat her
patterns for testing theoretical relationships. It also involves
fieldwork for background characterization of both weat her and
terrain conditions that are not ordinarily neasured by standard
mlitary or civilian weather observers. (Contact: Dr. C. Ryerson,
603- 646- 4487)

F. Environnental Effects on Seism c and Acoustic \Wave
Propagati on and Sensors (CRREL-6)

The objectives are to investigate environnmental effects
(including winter) on seism c and acoustic wave propagation and to
devel op nethods to alleviate the degraded wi nter performance of
many exi sting sensor systens. Current efforts are focused on
measuring and characterizing the effects of wi nd, forest
vegetation, snow, ice, and frozen ground on the coupling and
propagation of acoustic and seism c waves. Field neasurenments are
bei ng anal yzed and used to devel op and val i date propagati on nodel s
for these conditions. Mddels are being devel oped to predict
envi ronnental effects on vehicle signatures and sensor
performance. Detail ed nechani cal nodels of tracked and wheel ed
vehicles are al so being devel oped descri be vehicle source seismc
i nputs for sophisticated seismc sinmulations. Algorithnms for
i nproved sensor performance for vehicle tracking and
identification, route surveillance, intelligence gathering, and
ot her uses are being tested and eval uated. Data analysis, tinme
series analysis, signal processing, and array processing nethods
are being applied to inprove sensor system performance. Methods
of maki ng nmeasurenents to obtain needed data under harsh
envi ronnental conditions are being devel oped.

(Contact: M. Mark Moran, 603-646-4274)

G Evaluation of Targeting Success Over Cold Regions
( CRREL- 7)

The objective is to use statistical techniques to devel op
nmet hods to eval uate and predict targeting success based on scene
characteristics. Target identification requires contrast with the
background in the optical, near infrared, or m crowave parts of
t he spectrum Methods are needed to use clustering al gorithns,
such as nearest neighbors, or decision algorithns, such as
correlation or regression trees, to evaluate scene contrast from
data sets, which nmay contain nonparanmetric distributions.
(Contacts: Dr. R Davis, 603-646-4219; and Dr. R Detsch, 603-
646- 4625)

H. Tactical Decision Aids (CRREL-8)

The objective is to develop Tactical Decision Aids (TDAs)
fromthe results of research being conducted at CRREL that predict
the effects of winter environnental conditions on battlefield
operations. This effort serves to coordinate CRREL's participation



in nmodeling efforts |i ke TACDAM and CAMS. Current focus is on
identifying research products that are needed to produce w nter
TDAs and integrating these products into predictive nodels of
smart weapon performance and mobility. (Contact: M. J. Fiori,
603- 646- 4515)

|. Environnental and At nospheric Effects on Wnter
Battl efields (CRREL-9)

The object is to develop wi nter clinmatol ogical and
envi ronnent al gui dance for use by materiel devel opers, nodelers,
and environnmental scientists, in system design, test planning,
nodel eval uation, and system performance anal ysis. The approach is
to conpare wi nter atnospheric and environnental data fromfield
experiments with NOAA, ETAC, and ot her databases to produce
conprehensi ve summari es of average and extrenme conditions expected
in theaters of operation and at test sites. One goal is to be able
to determ ne quantitatively the representativeness of CONUS test
sites and conditions during weapon systens tests to conditions
expected in theaters of operations. This information will be
i ncorporated into requirement docunents and used to evaluate the
adequacy of devel opnental and operational testing. (Contact: M.
J. Fiori, 603- 646-4515)

J. Ef fects of Turbul ence in the Atnpbspheric Boundary Lavyer
on the Wnter Battlefield (CRREL-10)

The objective is to investigate, both theoretically and
experinmental ly, turbul ence processes in the atnospheric boundary
| ayer (ABL) over snow-covered ground, sea ice, and the ocean. This
wor k focuses especially on studying turbul ence processes in the
ABL, on understanding turbul ence effects on electro-optical (E-O
propagation, and on inferring turbul ence structure and turbul ent
fluxes from path-averaging E-O instrunents. The approach will
conbine field measurenents, data analysis, and nodeling. The
t ur bul ence sanpling nmay be with fast-respondi ng neteorol ogi cal
instrunents and with path-averaging instrunments. Data anal ysis
will involve tine services, spectral and statistical analyses, and
simlarity and chaos theories. (Contact: Dr. E. Andreas, 603-646-
4436)

K. Physi cs Accurate Mdeling to Produce Synthetic Scenes and
Data for a d obal Range of Environnmental Conditions (CRREL-11)

The objective is to provide the Departnment of Defense (DoD)
smart weapons comrunity with the capability to incorporate the
ef fects of environnental condition in the design, devel opnent,
test, and eval uation of smart weapon systens including sensors,
| ogic, target detection, recognition, classification, and
identification algorithns and techni ques. Additionally to provide
envi ronnental drives for training simulators, mssion planning,
and m ssion rehearsal. The environnental conditions will include
terrain, weather (fog, rain, snow, snoke, etc.) for a global range
of potential operational scenarios. This capability will involve



products in two nmmj or areas:

1. Model i ng of environmental features and process;
and

2. Generation of physics accurate synthetic scenes
and dat a.

Model s are required to conpute the energy budgets of
envi ronnental and man-nmade features with correct physical
properties. Energy budget nodels for natural and man- made features
will be driven by basic environnental variables and paraneters.
Physi cs accurate synthetic scenes and data that are spatially and
tenmporarily correct are required. The total is to have an
i nt egrat ed physics accurate capability to nodel and sinul ate
natural and man-nmade features that are part of the target set and
non-target set (the environnment).
(Contact: Dr. G Koenig, 603-646-4556)

L. Inflight Aircraft lcing Prediction Detection System
( CRREL- 12)

Aircraft can avoid inflight icing with "prediction”
detection systenms that renotely sense the azinmuth and altitude of
an icing environment in the flight path enabling the flight crew
to adjust the airplane's flight path to avoid that environnent.

I cing prediction systens use renpte sensing technology to sense
icing potential (supercooled cloud, drizzle and raindrop size
drops) in the flight path. Airborne renmpte sensing of icing
conditions is envisioned as an inportant capability of aircraft in
accordance with the "avoid and exit" concept. |t should provide
opportunity to avoid inadvertent icing encounters, provide the
ability to discern intense icing conditions such as supercool ed

| arge drops, and allow areas of mnimal icing potential to be
detected while in intense conditions for escape. Devel opnent of
instrunentation to remptely detect icing conditions fromaircraft
is of interest, including range-resolved detection and
quantification of liquid water content, drop sizes and tenperature
ahead of, above, below, and to the sides of the flight path.

Devel opment of operational concepts for reporting icing encounters
by data links to neteorologists and other aircraft, displaying
information to pilots, avoid and exit techniques and utility for
UAVs and weapons systens are desirable. Sinmlarly,
characterization of icing conditions such as |iquid water content,
drop size distribution and tenperature and their spati al

organi zation, and nethods of characterization at the m crophysical
to submesoscale, are of interest. (Contact: Dr. C. Ryerson, 603-
646-4487)

M  Environnental Investigations at Cold Reqgions Sites
( CRREL- 13)

St ate-of -art geol ogi cal and geophysi cal techniques are used
to investigate conmplicated environmental problens associated with
soil and ground water contam nation at cold region's sites.



I nnovative technol ogies for site characterization, remediation and
restoration are applied to problens resulting from conpl ex

geol ogi cal and hydrogeol ogi cal conditions. Subsurface

i nvestigations use non-intrusive techniques, such as ground
penetrating radar and electrical resistivity, combined with
drilling and borehol e anal yses and ot her techniques. Site-

speci fic ground water nmeasurenments include in situ sensors for

wat er quality, contami nant and flow. Three- and four-dimensional
hydr ogeol ogi cal npdels are devel oped for application to nulti-

di mensi onal nodel s of subsurface contam nant m gration. State-of-
art G S technol goies are used to provide nultiple paraneter

dat asets for nodeling and a platform for research and node

devel opnent and application. (Contacts: Dr. D. Lawson, 907-384-
0510; and Dr. S. Arcone, 603-646-4368)

Snow and | ce Properties and Processes
l. I ntroducti on

Interests are in the growth, formation, and decay of ice
covers in water bodies (rivers, |akes, estuaries, and oceans), in
t he netanor phi c changes of snow covers, and in the accretion of
at nospheric and sea spray ice. The effects of solar radiation as
well as the interaction of radar, light, and sound with the ice
covers provide nmechanisns for investigating the processes as well
as the utility of sensors for operation in polar environnents.

1. Research Areas

A. Mterials Science (CRREL-14)

The objective of this research area is to understand the
fundanment al properties of snow, ice, and frozen soils. Engineering
solutions to cold regions problenms required the characterization
and quantification of the response of snow, ice, and frozen soi
to nmechanical, thermal, electrical, and other action. (Contact:

Dr. S. Col beck, 603-646-4257)

B. Hydraulics and Hydrology in Cold Regions (CRREL-15)

The presence of an ice cover on rivers and | akes and the
formati on and novenent of ice in these bodies as a two-phase flow
create a set of problens not yet adequately addressed. Snow-cover
characteristics, the nmovenent of water through snow, and snownrelt
and runoff prediction are considered in this research area.
(Contact: Dr. S. Col beck, 603-646-4257)

C. Polar Mrine Engineering (CRREL-16)

This area covers the influence of ice covers on structures,
transportation systens, etc., in marine, river, and | ake
envi ronnents. |cebreakers, ice forces on structures, and icing
are being investigated. The use of artificially thickened ice for
barriers, roads, causeways, platforms, and airstrips also is



investigated in this research area. (Contact: Ms. J. Richter-
Menger, 603-646-4266)

D. Geophysics of Snow, Ice, and Frozen Ground (CRREL-17)

The | arge-scal e behavi or of snow, ice, and frozen soils in
response to natural forcing fields nmust be understood. The
novenent of sea ice driven by winds and currents, the deformation
of large ice sheets by gravity, the inpact of frozen ground on
runof f production from snowrelt, and the freezing and thaw ng of
| akes are sone of the areas under investigation. The effects of
snow and ice on the incorporation, transport, and rel ease of
particul ates, chem cal species, biological material, and
contam nants are al so studi ed.

(Contacts: Dr. D. Perovich, 603-646-4255; and Dr. M Sturm 603-
353-5183)

E. Atnmospheric and Sea Spray lce (CRREL-18)

The accretion of rine and gl aze ice and wet snow on
structures, transm ssion lines, aircraft, and ships is under
i nvestigation. The design of structural conponents to nmitigate
ice accretions as well as deicing techniques and ice-phobic
coatings and materials are of interests. Instrumentation of
nmet hods of neasuring and nmodeling icing intensity, persistence,
and conbi ned design wind and dice | oads on conponents are
necessary. Simlarly, neans of quantifying liquid water content
and dropl et size distribution during icing conditions in nountain
top and free-air conditions are investigated. Techniques of
renmote detection and forecasting of aircraft icing conditions are
i nvestigated. (Contact: Dr. C. Ryerson, 603-646-4487; and Ms. K
Jones, 603-646-4417)

F. Geol ogical and Geophysical Processes of A aciers and |ce
Sheet s ( CRREL- 19)

Research in this area considers the fundanent al
gl aci ol ogi cal processes controlling ice flow and gl aci er novenent,
engl aci al and subgl aci al processes of erosion, transport and
deposition of debris by water and ice, and of englacial and
subgl aci al drai nage systens. Geophysical techniques, such as
i mpul se radar, and geol ogi cal anal yses, including drilling,
downhol e in situ nmeasurenents and sanpling and rel ated techni ques,
provide data for theoretical treatnents. (Contacts: Dr. D
Lawson, 907-384-0510; and Dr. S. Arcone, 603-646-4368)

G. Geol ogical and Geophysical Anal yses of Permafrost Terrain

( CRREL- 20)

Research in this area considers the fundanmental physical
processes controlling permafrost aggradation, stability and
degradati on, basic properties of permafrost including ice and
unfrozen water content, ground ice origins and distribution, and
the effects of human and natural disturbances on pernafrost



terrain. Permafrost hydrol ogy including surface flow and
groundwat er conditions are exam ned for devel opnent of conceptual
hydrol ogic nodels. Site characterization nmethods including
geophysi cal techniques are evaluated for |ocating and anal yzi ng
contam nant plunmes in aquifer of permafrost terrain. Geophysical
techni ques for anal yzing permafrost are devel oped. Geol ogi cal
research on permafrost sedi nentary sequences nmay focus on the
anal ysis of paleoclimtic trends and pal eot enperatures and of the
potential inpacts of climtic change on pernmafrost terrain.
(Contact: Dr. D. Lawson, 907-384-0510)

H. Spatial Distribution of Snow Properties (CRREL-21)

Snow cover can be an extrenmely heterogeneous | and surface
cover. Wnd, sun and natural forcing factors lead to a cover that
can have large lateral variations in depth, density, stratigraphy
and other properties. As a consequence of this spatial variation,
heat transfer fromthe underlying ground or ice cover is
af fected, and the surface energy bal ance is changed through snow
al bedo effects. The spatial variability can be studied either
usi ng statistical nethods, or through understanding of the
under |l yi ng processes that cause the heterogeneity. Renpte sensing
products need to be used in conjunction with ground based
statistics and process nmodels in order to develop local to
region-scale nodels that can predict the snow cover and its
mat eri al, physical and thermal properties with sufficient
accuracy. (Contact: Dr. Matthew Sturm 907-353-5183)

Physi cs of Frozen G ound
l. I ntroducti on

Questions regarding the nobility, nature of the phases, and
factors that govern the quantity of water in frozen and freezing
soil s have been answered in qualitative terms. Techni ques nmust be
devel oped to deternm ne quantitatively the mechani sns that cause
wat er and sol ute nmovenent through frozen soil. This information is
needed to predict the effects of water novenent toward cold buried
pi pel i nes and changes in mechani cal properties of soils under
pavenents, runways, and buil ding foundations that result from
seasonal freezing and thaw ng, and that cause frost heaving.

Il1. Research Areas

A. Unfrozen Water Content in Frozen Soils (CRREL-21)

Determ ne quantitatively the amounts of unfrozen water in
frozen soil, and fromthe results develop algorithms that can be
applied to engi neering design of structures in cold regions.

I nvestigations will be undertaken regarding the factors affecting
t he mass transport of water, solutes, and contami nants in freezing
and frozen soils. Experinents will be designed to nmeasure the
transport nechani sms under isothermal and tenperature gradient



situations. Develop algorithnms for predicting frozen soil behavi or
and properties. This will be acconplished by utilizing an

exi sting database consisting of physical and chem cal properties
of soil.

(Contact: Dr. S. Grant, 603-646-4446)

Contam nants in Soils and G oundwat er
| . I nt roducti on

The U.S. Arny is responsible for manufacturing expl osives and
propell ants used in the production of nunitions. Wastewater
cont ai ni ng chem cal s produced during these manufacturing
operations is treated prior to disposal. Previously, untreated
waste waters were di sposed of in unlined evaporation ponds. If the
ponds | eak, contam nation of underlying ground water results.

Il1. Research Areas

A. I nnovative Detection Mthods for Contam nants in
G oundwat er ( CRREL- 22)

The objective of this research area is to devel op i nnovative
nmet hods capabl e of early detection of contam nants in groundwater
wells or soils and renote nonitoring techniques to maintain
surveillance of groundwater quality. The chem cals of interest
are primarily TNT (2-, 4-, 6-trinitrotoluene) and RDX (1-, 3-, b5-
hexahydro-1-, 3-, 5-trinitrotriazine), the two major high
expl osives used by the U S. Arny, and volatile organi c conpounds
fromoil products in fuel tanks. (Contact: Dr. T. Jenkins, 603-
646- 4385)

B. Nunerical ©Mddels of Contam nant Transport in Cold Reqgi ons
Soils and Groundwater (CRREL-23)

Nureri cal nodeling techni ques for groundwater flow and
contam nant transport are nodified and adapted for cold regions
application, including discontinuous pernmafrost and seasonally
frozen conditions. Mathematical nodels for anal ysis and
predi ction on transport of heavy netals, explosives, and organics
in the subsurface are devel oped, with application to freezing and
frozen ground. Heat transport aspects are coupled with mass
transport. Cal cul ati on nodul es are devel oped for incorporation
into the DOD Groundwat er Model i ng System and supported nuneri cal
codes. (Contact: Dr. |I. Iskandar, 603-646-4198)

C. Devel opnent of Predictive Methods (CRREL-24)

Devel opment and eval uati on of mathemati cal nodels for
predi ction of chem cal transport of heavy netals, explosive
resi dues, and organic chemcals in soils and groundwater under
di fferent environnmental conditions. (Contacts: Dr. I. |skandar,
603-646-4198; and Dr. S. Grant, 603-646-4446)



D. Site Restoration and Revegetation (CRREL-25)

Vegetation failure on Arny training |Iand and at sites
contam nated with hazardous materials has created inbal ance in the
ecosystem Research at CRREL is underway to screen plants with a
deep-rooted system cold tolerance, and sustainability in this
adverse environnment. (Contact: M. A. Palazzo, 603-646-4374)

E. Bioventing (CRREL-26)

St udi es are underway in Al aska and New Hanpshire to test the
feasibility of bioventing to detoxify the oil-contam nated soils.
Research in this area is ainmed at understanding the effects of
venting on subsoil noisture reginme and coupling venting with other
technol ogies. (Contact: Dr. D. MKay, 603-646-4738)

F. Devel opnent of Efficient Site Characterization Methods
( CRREL- 27)

Rapi d, |ow cost nethods for characterization of contam nants
in groundwat er and soil are devel oped or denonstrated. Methods
are adapted to cold regions, including renote or inaccessible
| ocations. Current enphasis is on small-dianmeter (less than 1
inch) driven wells (SDWs) for groundwater sanpling. Efficient
vi bratory driving methods are investigated, as well as
m niaturization of sensors and sanpling equipnent. Tests are
conducted to validate test and analytical results from SDW
relative to industry standard techniques. Use of SDWs for in situ
remedi ation is also under investigation. (Contact: Dr. |
| skandar, 603-646-4198)

G Low Cost Renediation for Cold Region Soils (CRREL-28)

Research is being conducted on | ow cost biorenmediation
systems applicable to cold regions, renote sites, or inaccessible
areas. Thrust areas include tenperature effects, plant-soi
i nteractions, mcrobial populations, soil nutrient status,

i nnovative net hods of neasure treatnent processes, and aggregat e-
contam nant interactions. (Contact: Dr. C. Reynolds, 603-646-4394)

H Soil Mcrobiology in Extreme Conditions (CRREL-29)

Research is being conducted to elucidate the effects of
extreme conditions on mcrobial activity and persistence. Sone of
the factors under consideration include tenperature, pressure,
osnotic potential, and the frequency and rate of change of these
conditions. Influence of these parameters on both indicator and
conmuni ty popul ati ons are exam ned. (Contact: Dr. C. Reynol ds,
603- 646-4394)

Mobility of MIlitary Vehicles



| . | nt roducti on

The nobility research area addresses engi neering research on
t he performance of mlitary vehicles operating cross-country and
on-road, and negotiating natural obstacles in cold regions. This
is a highly specialized technical area, involving nechanics;
dynam cs; mathematics; conmputer specialties; geology; and snow,
ice, and soil mechanics.

1. Research Areas

A. Engineering Snow Properties (CRREL-30)

Research in this area is ained at understandi ng the
rel ati onshi p between snow s nechanical strength (e.g., bearing
capacity and shear strength) and its physical properties (e.qg.,
tenmperature, density, free water content, grain size, and
structure). The variation of both physical and nechani cal
properties is also of interest as a function of tine, space, and
measur enent techni que.
(Contact: M. G Blaisdell, 603-646-4474)

B. Deformable Terrain Mbility Measurenent (CRREL-31)

This area of study seeks to develop reliable and efficient
hardware, software, and test techniques for accurate, repeatable
nmobil ity measurenents in typical cold regions materials. Equipnment
and test devel opnment, validation, and the proposal of standards
are seen as logical steps in this study. (Contact: M. G
Bl ai sdel |, 603-646-4474)

C. Mbility on Thawing Soils (CRREL-32)

This area of study addresses the unique nature of thaw ng
terrain, particularly the effects of soil's |layered nature. CQur
goal is to understand the relationship between vehicle nmobility
and thaw depth, frozen |ayer thickness, water content in the
t hawed | ayer, ice lens frequency, etc., for various soil types and
tractive systens. The environnmental inpact of off-road traffic
and stabilization on thawi ng ground is also a concern. (Contact:
Ms. S. Shoop, 603-646-4321)

D. Nunerical ©Mddeling of Mbility on Defornmable Terrain
( CRREL- 33)

Finite-el enent and ot her nunerical nodels are being
considered for application to tires and tracks traveling on
def ormabl e, rate-dependent earth materials. Parametric and design
studies may be significantly aided by such a nodel that can be
shown to be accurate. (Contacts: Ms. S. Shoop, 603-646-4321; and
M. P. Richnond, 603-646-4461)

E. Vehicle Dynam cs codes al gorithns and Procedures




( CRREL- 34)

Appropriate algorithns and procedures need to be devel oped
for use in vehicle dynam cs codes to accurately nodel vehicle
dynam c performance. Vehicle dynanm cs codes such as DADS, ADAM
and VEHDYN, need to be exam ned and tested using traction and
braki ng algorithnms for winter surface conditions, both on and off-
r oad.

(Contact: Dr. P. Richnond, 603-646-4461)

F. Areal Distribution of Wather Conditions for Mbility
Anal ysis (CRREL- 35)

Areal distribution of weather conditions for nmobility
anal ysis need to be exanm ned, these studies of specific areas of
i nterest could include nonthly sunmaries, nunber of occurrences,
and other climatol ogical data analysis. (Contact: Dr. P. Ri chnond,
603- 646-4461)

G Weather Effects on New Vehicle Technol ogy (CRREL- 36)
Eval uation of the effects of winter on new vehicle
t echnol ogy such as ABS, traction control, and electric vehicle
operations. (Contact: Ms. S. Shoop, 603-646-4321)
Utilities Delivery in Cold Regions
l. I ntroducti on
Delivery of utility services within cold regions communities

presents a uni que set of challenges. Problens that arise are
predonmi nantly due to freezing phenomena. Special precautions such

as utilidors or frost shields nust be enployed in sone cases. The
obj ective of research efforts is to provide cost-effective designs
that will reduce the potential for failure. An understandi ng of

heat transfer processes is paramount in the treatnent of nost
encount ered problens. For this reason, nuch effort has been
devoted to the devel opnment of heat transfer nodels. Refinenment of
these nodels will continue to be of interest.

1. Research Areas

A. Heat Losses from Central Heat Distribution Systens
( CRREL- 37)

Buri ed heat distribution systens are used on all nmjor DoD
bases. Mbst of these systens use high-tenperature water or steam
to convey heat. Heat |osses fromthese systenms are very high,
of t en approaching 50 percent of the heat transported. Studies are
bei ng done to quantify these | osses and to conpare the various



types of systens. Results calculated with numerical nodels are
bei ng conpared to experinmental data that are being gathered at
several field sites and one full-scale |aboratory test. Low
tenperature hot water heat distribution systenms are al so being
investigated as an alternative to high-tenperature water and steam
systems. Infrared thernography is being investigated for non-
destructive heat | oss measurenent.

(Contact: Dr. G Phetteplace, 603-646-4248)

B. Heat Punp Systems (CRREL- 38)

Heat punmp systens can offer significant potential for energy
savi ng and cost effectiveness where appropriate heat sources are
available. 1In cold regions where air-source heat punps are not
suitable, water-source units nmay offer an alternative. Severa
types of water-source systens are being considered. Systens that
use sewage or gray water as a heat source are one possibility.
Anot her possible heat source is ground coupling. G ound-coupled
heat punps use buried piping to extract heat fromthe ground. |If
the fluid within the piping is protected against freezing, heat
can be extracted fromthe soil by freezing the soil around the
pi ping. This can greatly enhance the anount of heat available if
the soil contains a significant amount of noisture. Field data
are being gathered from a nunber of ground-coupl ed systens. Design
criteria and guidance are being prepared. (Contact: Dr. G
Phet t epl ace, 603- 646-4248)

C. Low Tenperature Behavior of Materials (CRREL-39)

CRREL is studying the behavior of engineering materials in
cold regions environments. Specific areas of study include
t hernoset and thernopl astic conposites, recycled plastics and
reinforced plastics, geotexitiles and other synthetic materials,
metal s and nonmetals, frozen soils, rocks, concrete, and ice.
Special interest exists in the behavior of these materials under
i npact, and responses of electro-optic sensors enbedded within the
materials at |ow tenperatures. Both theoretical devel opnents and
experinental tests and analysis are considered. |Influence of
si mul t aneous exposure to ultraviolet radiation and tenperature
variation on the durability of materials is a special area of this
study. New advanced materials as well as intelligent and snart
mat eri al s behavior at |ow tenperatures will also be consi dered.
(Contact: Dr. P. Dutta, 603-646-4212)

D. Permafrost Thermal Reginme and Energy Transfers (CRREL-

40)

The objective of this research is to detern ne
quantitatively the effect of changing surface energy bal ances on
the thermal reginme of the permafrost regions of the earth. Such
changes may be profound effects on the areal and tenporal extent
of permafrost. Changes in the surface energy boundary condition
could be due to long-term gl obal warm ng or cooling or they could
be associated with physical changes in the contact |ayer itself.



These phenonmena coul d be ant hropogeni c, manifestations of natural
cycles, or a conmbination of the two. Thermal effects within the

active layer and at significant depths are of interest. The
connecti on between present pernafrost tenperatures and past
climatic changes requires clarification. (Contact: Dr. R Liston,

603- 646- 4362)

Roads And Airfields In Cold Regions
l. I ntroducti on

Current research includes nmethods of predicting and
enhancing the long- and short-term performnce of roads and
airfields in seasonal frost and pernmafrost areas of the world.
Emphasis is on facilities paved with Portland cenent concrete or
asphaltic concrete, but unpaved areas also are studied. The
obj ective of this research is to inprove performnce of roads and
airfields by decreasing the life-cycle costs of the facilities. To
neet this overall objective, research is being conducted in six
general areas:

Anal ytical and Predictive Models;
Nondestructive Testing and Eval uati on;

Mat eri al Characterization and | nprovenents;
Mai nt enance Practices;

Laboratory Testing; and

Accel erated Pavenent Testi ng.

O WNE

Work in this field is applicable to a wide variety of
devel opnental efforts and contributes to the solution of nmany
t echnol ogy-rel at ed probl ens.

1. Research Areas

A. Analytical and Predictive Mddels (CRREL-41)

Emphasis is on the devel opnent and/or refinenent of PC-base
conputer nmodels to characterize the effects of freezing and
t hawi ng on roads and airfields in seasonal frost and permafrost
areas. Moddels include those for determ ning the overall roadway
or airfield performance, as well as the behavior of individual
conponents such as geotextiles, drainage |ayers, thermal barriers,
granular materials and fine-grained soils, Portland cenent
concrete pavenents, and asphaltic concrete pavenents.
Environmental effects are generally the primary factor in the
nodel s. Exanpl es of nodel s now under devel opnent, refinenent, or
consi deration are:

1. Frost Heave and Thaw Settl enment of Pavenent
Structures.
Subsur face Moisture Mgration.
Low- Tenper ature Cracking of Asphalt Pavenents.
Layered El astic Pavenent Response Under Freeze/ Thaw

Bown



Condi ti ons.
5. Layered Visco-El astic Pavenent Response Under
Freeze/ Thaw Condi ti ons.

(Contacts: Dr. V. Janoo, 603-646-4207; Dr. S. Ketcham 603-646-
4601; and Ms. M Kestler, 603-646-4215)

B. Nondestructive Testing and Evaluation (CRREL-42)

Efforts in this area include the devel opment of new and
i nnovative concepts for nondestructive testing and eval uation for
use in |laboratory testing, full-scale field tests, and in-service
road and airfield nonitoring. Devel opment of pavenent
instrunentation for use in the field or |aboratory is another area
of effort. Studies include data acquisition, analysis, and
interpretation. CRREL owns a Heavy Weight Falling Deflectometer
and a Heavy Vehicle Sinmulator and has experience with a variety of
stress, strain, tenmperature and noisture sensors for |aboratory
and field use. Sone of the problens that nmust be considered in
t he devel opnment and pl acenent of sensors in freezing and thaw ng
soils are that vertical and horizontal novenments of one to six
i nches are common, as are changes in nodul us val ues of one to four
orders of magnitude. Sensors for nonitoring static (or slowmy
changi ng) and dynanm ¢ changes are necessary, and devices that can
be interfaced with automatic data collection equi pnent are
enphasi zed. Data collection needs include:

1. Monitoring the condition of pavenent surfaces, e.g.,
wet, dry, snowor ice-covered, depth of snow or ice, etc.

2. Measuring subsurface in situ stresses.

3. Measuring subsurface in situ deflections or strains

due to | oading and varyi ng environnental conditions.

4. Measuring subsurface in situ nmoisture content or
negative and positive pore water pressure.

5. Measuring subsurface in situ density.
(Contacts: Dr. V. Janoo, 603-646-4207; M. R Eaton, 603-646-42009;
and Ms. M Kestler, 603-646-4215)

C. Mterial Inmprovenent (CRREL-43)

| mprovi ng the performance of paved or unpaved roads and
airfields by nodifying current materials, using new materials, or
altering current practices is investigated in these studies.
Modi fiers to the surface | ayer, the base course, the subbase
course or the subgrade are considered. |Inclusion of geotextiles,
thermal barriers, or lateral drains may be beneficial, and nay be
used in sonme instances. Efforts include investigations to inprove
t he performance of new roads and airfields, as well as to inprove



existing facilities by recycling, retrofitting, or nodification.
(Contacts: M. K. Henry, 603-646-4188; M. R Eaton, 603-646-
4209; Dr. V. Janoo, 603-646-4207; and Ms. M Kestler, 603-646-
4215)

D. Mintenance Practices (CRREL-44)

The effort includes the devel opnent of maintenance
strategies as well as the evaluation or devel opnent of materials
and met hods for the maintenance and repair of in-service roads and
airfields. Studies may include joint fillers, crack sealers, seal
coats, spill repair methods, pothole repair methods and nmaterials,
dust control, soil stabilizers, etc. Maintenance nmanagenent usi ng
manual and conmputerized nmet hods for both paved and unpaved roads
and airfields is studied. Oher efforts include devel opnent and
i npl enmentati on of snow and ice control on highway and airport
pavenments. (Contacts: M. R Eaton, 603-646-4209; and Dr. S.

Ket cham 603-646-4601)

E. Laboratory Testing (CRREL-45)

This effort includes upgrading current materi al
characterizing tests and devel opment of new test methodol ogy for
materials in cold regions. Oher efforts include the devel opnent
of a database on material properties such as saturated and/ or
unsat urated hydraulic properties, thermal characteristics and/or
freeze or thaw response of soils, granular base and subbase
materials, as well as stabilized materials, etc. The materials
may be natural or treated to nodify their properties. This effort
can include obtaining sanples and preparing a | aboratory speci nen
for each type of test described above. (Contact: Dr. V. Janoo,
603- 646-4207; and Dr. S. Ketcham 603-646-4601)

F. Pavenent Performance Under Accel erated Loading (CRREL-

46)

Efforts in this area include the devel opment of failure
criteria for asphalt and PCC pavenents in cold regi ons under
repeated |l oading. The failure criteria developed will be for al
t he pavenent |ayers. The effort will include |aboratory studies,
conputer simulations and full-scale test sections. Enphasis will
be on pavenent performance during thaw weakeni ng periods. The
other effort in this area is the devel opnent of accel erated
| oadi ng machi nes that can be used in the study. The accel erated
| oadi ng machine will be predom nately used on controlled test
sections in CRREL's Frost Effects Research Facility(FERF).
(Contacts: Dr. V. Janoo, 603-646-4207; M. R Eaton, 603-646-
4209; and Ms. M Kestler, 603-646-4215)

G Road Design and Construction on Permafrost (CRREL-47)

Permaf rost conditi ons pose uni que chall enges to road
construction. Altered surface conditions produced by construction
cause changes in thermal regine of the underlying subgrade which,



in turn, can have considerable detrinmental effect on the stability
and performance of a roadway. Necessary research efforts in this
area include devel opi ng new and assessi ng existing construction
techni ques, evaluating traditional and non-traditional materials
for road design, and assessing nethods for renotely identifying
road/trail corridors and identifying locally avail able natura
construction materials. Ease of construction, availability of
materials, survivability, stability, cost, and |long-term
performance all require evaluation. The effort can include field
testing, testing in CRREL's Frost Effects Research Facility, and
conducti ng conputer simnulations using traditional and non-
traditional construction materials on permafrost. (Contact: Ms.
M Kestler, 603-646-4215)

H. Thaw Weakeni ng (CRREL-48)

Each year significant noney is spent on road maintenance
because of damage incurred to pavenents during thaw ng. As
pavenents thaw, excess water becones trapped by underlying, still-
frozen layers. This |eaves the supersaturated, unconsoli dated
pavenment structure highly susceptible to damage fromtrafficking.

Such thaw weakeni ng occurs in both seasonal frost areas, and in
permafrost areas in the active |layer. Needed research to reduce
t haw- i nduced danage i ncludes inproved construction and re-
construction techniques (such as insulated pavenents and
appropriately designed drai nage systems), nodified road-usage
techni ques (such as inproved load restriction guidelines and
devel opnent of tire pressure guidelines), and validation and
advancenent of current thaw weakening nodels. Efforts in this area
i nclude | aboratory and field-testing, testing in CRREL's Frost
Ef fects Research Facility (FERF), and anal ytical and conputer
nodel ing efforts. (Contact: Maureen A. Kestler, 603-646-4215)

Bui | di ng Technol ogy
l. I nt roducti on

Current research deals with the durability, thermal
characteristics, and noisture resistance of building envel opes in
cold regions. Enphasis is on devel oping correl ations between
| aborat ory studi es, exposure tests, and the actual performance of
bui | dings. Snow, ice, and wi nd | oads on structures al so are of
concern.

1. Research Areas

A. lnnovative Building Envel opes (CRREL-49)

The objective is to docunent the performance of conventi onal
and i nnovative wall and roof systens and relate that performance
to |l aboratory tests so that such tests can be used to predict the
durability, thermal performance, and noisture sensitivity of other
systems before they are built. (Contacts: M. J. Buska, 603-646-



4588; and M. S. Flanders, 603-646-4302)
B. Misture-Related Problems (CRREL-50)

The objective is to reduce the extent of npisture-related
problens in facilities by developing a better understandi ng of the
mechani sms of noisture mgration in existing buildings where
noi sture problens are present. (Contacts: M. J. Buska, 603-646-
4588; and M. S. Flanders, 603-646-4302)

C. Environnental Loads (CRREL-51)

The objective is to update and i nprove design criteria for
buildings in cold regions. This requires research to define
appropri ate neteorol ogical factors. Also at issue is the nethod of
anal yzing that information to produce neani ngful | oads and
factors. Exposure studies and other field nmeasurenents are needed,
as are design guides. O particular interests are snow, ice, and
wi nd | oads on structures. (Contact: M. S. Flanders, 603-646-
4302)

Col d Regi ons Revegetation
l. I ntroducti on

One of the thrusts of the Cold Regi ons Revegetation Program
is to determ ne physiol ogi cal changes in plants subjected to | ow
t enmperatures under a variety of conditions. This basic research
information is used alone or with other basic or applied research
results to i nprove our know edge of plants to assist in the
devel opnent of the Arny's | and management plans and to nodify
terrain for training purposes.

1. Research Areas

A. Cold Regions Revegetation (CRREL-52)

The objective of the research is to provide fundanment al
information on the effects of soil conpaction and | ow tenperatures
on vegetation growth and survival in fine turf and | ow mai ntenance
areas. The present work will include nmeasurenent of soi
conpacti on, plant breeding and genetics and plant persistence in
| ow- and high-traffic areas. During the plant breedi ng and

genetics study, various nmanagenent techniques will be inplenmented
and their effects on inproving grass physiol ogy, dom nance and
growth will be docunented. The results will be used to devel op

managenent techniques to inprove or maintain a vegetation cover
and alleviate soil conpaction under a variety of environnental
conditions. (Contacts: M. A Palazzo, 603-646-4374)

| ce Engi neering

| . | nt roducti on



On-goi ng research deals with wi nter navigation problenms on
our inland waterways as well as high water, flooding, sedinment
transport, and damages resulting fromriver ice, especially ice
jams. Additional research topics include ice nechanics, ice forces
on riverine and offshore structures, ice transport, ice ride-up
and pile-up, ice adhesion, ice effects on river and | ake
envi ronnents, as well as snow drifting and aval anche control.

1. Research Areas

A. lce Engineering (CRREL-53)

1. Ef fects of an ice cover on river stage, flow
routing, sedinment transport, and bed and bank erosion.

2. I n-situ measurenents of river bed scour, sedinent
resuspensi on, and bank damages due to ice covers.

3. I ce forces on structures and design criteria for
protecting riverine and marine structures against ice action,
i ncluding (but not limted to) bridge piers, dikes, |evees, and
rip rap.

4. Envi ronnment al i npacts on river and | ake ice.

5. Ef fects of channel nodifications on river ice

transport. (Contact: Dr. J.C Tatinclaux, 603-646-4361)
B. W nter Navigation and Flow Control (CRREL-54)

1. Forecast of river ice formation, growh, and
progression in waterways.

2. Brash ice control and passage at inland navigation
and flow control structures.

3. Al l eviation of icing problens at inland navigation
and flow control structures.

4. Devel opment of econoni cal nethods to enhance wi nter

operation of inland navigation structures (locks & dans) and fl ow
control structures. Contact: Dr. J.C. Tatinclaux, 603-646-4361)

C. 1lce Jans (CRREL-55)

1. Predi ction of river ice breakup and transport, and
forecast of ice jam formati on and devel opnment (Il ocation, frequency
and severity).

2. Anal ytical, nunmerical, and physical nodeling of ice
j ans.

3. Devel opment of equi pnment and instrumentation for
insitu observation and neasurenments of ice jam characteristics,
especially of hydraulic and mechani cal properties.

4. Devel opment of cost-effective and environnmentally
acceptabl e structural and non-structural ice jammtigation
t echni ques.

5. Ef fects of Corps projects and other hydraulic
structures on ice janm ng and vice versa.



6. Gathering and interpretation of historical data on
ice jans (jam characteristics and resulting stages and damages).
(Contact: Dr. J.C. Tatinclaux, 603-646-4361)

D. Mscellaneous Topics (CRREL-56)

1. Anal ytical, nunerical, and physical nodeling and
snow drifting.
2. | ce adhesi on properties.

(Contact: Dr. J. Lever, 603-646-4309)

NOTE: HBCUs and Ms are especially encouraged to review and

consi der subni ssions under |Ice Engineering — Effects of an ice
cover on a river stage, flow routing, sedinment transport, and bed
and bank erosion and lIce Janms — Gathering and interpretation of

hi storical data on ice jams (jam characteristics and resulting

st age danmges) .

Renmot e Sensing And Artificial Intelligence
l. I ntroducti on

The Renote Sensing (RS)/ Geographic Information Systens (G S)
Research Programis actively exam ning nethods to neasure and
extract feature information from both active and passive sensors,
and to integrate the spatial information into intelligent G S and
| mge Processing Systens (IPS). In particular:

A. Eval uation and integration of in situ, aircraft/radar,
and satellite data for Corps of Engineers (CoE) water resource and
mlitary programns.

B. Devel opment of CoE standards for renote sensing
t echnol ogy and cost/benefit conparisons versus standard data
col | ection techni ques.
C. Integration of intelligent data nanagenent and graphi cal
nodel i ng and anal ysis using Artificial Intelligence (Al)
t echni ques.
1. Research Areas

A. Spatial Averaging (CRREL-57)

A common task in regional studies of soil and groundwater
transport is to determ ne sanple size, nean sanple val ues, and
associ ated standard errors for spatially distributed soi
properties (e.g., dependent rates of infiltration and volunetric
soi|l moisture) using point data at specified |ocations. Estimtes
for the nunber of observations required to neet 'a priori
tol erances | argely have been based on classical sanpling theory
wi t hout regard to the spatial dependence of the data. New
techni ques for determ ning sanple size (nunber and | ocation of



poi nt data) and further investigation of spatial averagi ng met hods
for point source information should be exam ned. Vol unetric soi
noi sture is the mpjor state variable for testing each sanple

si ze/ sanpl e placenment algorithm (Contact: M. T. Pangburn, 603-
646-4276)

B. Real-Tinme Runoff Prediction (CRREL-58)

CRREL research objectives are to inprove the precipitation
and snownelt algorithms used for stream and river runoff and to
evaluate in situ sensors for neasuring hydrol ogic input paraneters
such as precipitation, snow water equival ency, soil npisture, soi
frost, and soil and water tenperatures. Input energy flux data
are being gathered and the dynam cs of precipitation and snow
areal extent are being neasured to inprove hydrol ogic predictive
nodel s. Additionally, snow accumnul ati on gauges are under
eval uation in cooperation with the WM. A G S database is under
devel opnent for use with renpte sensor data in the eval uation of
di stri buted nethods of runoff prediction. The integration of

remote sensing and G S technologies will have significant
managenent and operations inplications for the CoE water control
prograns, will increase the utility of renote sensor data for a

wi de range of CoE progranms, and should provide a basis for the
devel opnent of automated operations systens enploying renotely
sensed spatially variable data. (Contact: M. T. Pangburn, 603-
646- 4296)

C. Artificial Intelligence (CRREL-59)

1. Data Structure and Parallel Distribution Processing (PDP)
-- Standard binary data formats are used to inport and export
satellite imges to geographic information and i mage processing
systems. These data structures provide a standard sequenti al
nmet hod to read and wite |large volumes of information in a
seni conpressed format. Although the binary structure is adequate
for strict inmport and export of image data, it is poorly adapted
to fast inmage processing at the m croconputer |evel. New data
structures should be investigated that use operating codes to
qui ckly convert raster binary imge data and vector overlay files
into a high-speed graphical |anguage for efficient display and
processi ng.

2. Neural Networks and Pattern Recognition/Feature
Predi ctions and Extractions -- The inportant class of Perceptron
Neur al Networks should be exam ned, and optimal discrimnm nating
functions derived. Although analytical in form the discrimnators
can greatly simplify the sinmulation and anal ysis of feed-forward
neural networks that are capable of detecting subtle patterns and
other intrinsic features. (Contact: M. T. Pangburn, 603-646-
4296)

D. Remote Sensing (CRREL-60)

The objective of this research initiative is to collect and



anal yze airborne el ectromagnetic sea ice thickness data for the
pur pose of assessing the variability of the Arctic pack nean

t hi ckness fromyear to year and season to season and over a period
of time relating these findings to climatic change. (Contact:

M. T. Pangburn, 603-646-4296)

E. Surface and Subsurface Sensing (CRREL-61)

Renmot e sensi ng of surface and subsurface ground features is
centrally inportant to nmany civil engineering and mlitary
m ssions. Research continues in exploring the need to use radar,
magneti c, and el ectromagnetic means to characterize things such as
ground surface type and condition, surface and subsurface noisture
content, frozen or thawed state and depth thereof, |ayering,
| ocati on and type of objects on or below the surface, such as
pi pes, m nes, or unexploded ordinances. |nnovation in sensing
devi ces and systens, sensing strategies, data processing,
numeri cal nodeling and anal ysis of relevant physics is included
under this topic. (Contact: Dr. K O Neill, 603-646-4312)

F. 4GS Technol ogies for Environnental and Geol oqi cal
Applications (CRREL-62)

Geophysical Information Systens (G S) are devel oped for basic
and applied research in the geol ogical and environnental sciences.
G S technol ogies are also applied to investigation and anal ysis

of environnmental, engineering and other problens in cold regions
environnents. G S prograns are witten to interface with custom
and commercial software, particularly three- and four-dinensiona
nodel s that utilize spatial databases accessed by G S s. Custom
WEBB i nterfaces are devel oped for rempte G S and spatial database
access. WEBB and G S technol ogi es are devel oped for real-tinme
renmote data acquisition and near real-tinme nodel analyses for
application to research, engineering and environnmental problens.
(Contacts: Dr. D. Lawson, 907-384-0510; and M. J. Schlagel, 603-
646-4387)

Col d Regi ons Water Resources
l. I ntroducti on

Col d regions water resources is a broad field of study that
deals with the effects and i npacts of |ow tenperature and the
envi ronnent on surface and subsurface waters. The objectives are
to inprove general understanding of wi nter hydrol ogic and
hydraul i c processes with specific enphasis on forecasting
techni ques for snowrelt runoff prediction, tenporal and spati al
di stribution of winter Iow flows, and w nter geonorphol ogy for
wat er sheds where seasonal and permanently frozen soils are
encountered. The results of this work can be incorporated into
both civil works and mlitary-rel ated research.

1. Research Areas



A. Watershed Study in Northern Vernmont (CRREL-63)

The objective of this research study is to collect and
anal yze basi c hydroneteorol ogical data to inprove the general
under st andi ng of wi nter hydrol ogic and hydraulic processes in the
Sl eepers River Watershed, where seasonally frozen soils are
encountered. (Contact: M. D. Calkins, 603-646-4304)

B. Wnter Water Quality and Environnmental Research (CRREL-

64)

Research in winter water quality and environnental aspects
of river ice focuses on nunerical nodeling for incorporating the
effects of the ice cover on the physical, chem cal, and bi ol ogical
processes into existing water-quality nodels. (Contact: M. D.
Cal ki ns, 603-646-4304)

C. Wetlands and Wnter Ecology (CRREL-65)

Research includes field studies of fisheries, wildlife, and
wat erfow habitats in rivers and wetlands, concentrating on the

i npact of the winter season. (Contact: M. D. Cal kins, 603-
646- 4304)

D. Runoff and Sedinent Yield of dacierized Basins (CRREL-

66)

The hydrol ogy and hydraulics of glacierized basins are
i nherently nore conpl ex than those of nongl aci eri zed basi ns.
G aci ohydrol ogi ¢ processes and factors detern ne water storage,
routing and discharge into glacial rivers, while glaciohydraulic
processes determ ne sedi nent entrainment, transport, release and
ultimately sedinment yield of glacierized basins. |nmproved nodels
that incorporate these processes are required to predict runoff
and sedi nent yield from glacierized basins. Analysis and
predi ctive nethods using G S are devel oped for basin-w de runoff
and sedi nent yield analysis. Research in this area includes
geophysi cal and geol ogi cal anal yses of the internal processes and
drai nage systemas well as the relationship of clinmate, gl acier
and mass bal ance, nelt water production and flow, and runoff.
Research eval uates stable and radi oactive isotopes for defining
basin runoff and hydrol ogi c paraneters of glacierized basins.
Predi ctive physical npodels are devel oped using field anal yses.
(Contact: Dr. D. Lawson, 907-384-0510)

Col d Regi ons Environnmental Engi neering

| . | nt roducti on



Al'l water, wastewater, and solid waste management systens in
cold regions nust be deigned to withstand a | ong and severe
freezing season. Also, operation and nmai ntenance of these systens
become difficult under these conditions. Addressing these concerns
is the main focus of cold regions environmental engineering.

1. Research Areas

A. Freeze Separation of Inpurities (CRREL-67)

The objective of this research study is to devel op net hods
of applying the freeze separation process for renoving inpurities
from aqueous systens. Both natural and mechanical freezing nethods
can be considered. Also of interest is the devel opnment of new
applications for existing freeze separation nmethods such as the
sludge freezing bed. Key factors to be considered in these
nmet hods are production rates, energy consunption, and product
quality.

(Contact: Dr. C. Martel, 603-646-4464)

Col d Regi ons Instrunentation

l. I ntroducti on

Primary interest is in new nethods to sanmple and neasure
physi cal, mechanical, and chem cal properties of indigenous cold
regions materials. As advances in research occur, new nmethods are
required to acquire nore precise data. Al so, as advances in
materials, sensors, and el ectronics technol ogi es occur,
measurenments not previously possible can be obtai ned.
1. Research Areas

A. Electronics Design for Cold Environnments (CRREL-68)

The objective is to inprove operation of sensors and
el ectronic data coll ection equipment in cold regions environnments.
Primary enphasis is on sensors and instrumentation for renote
data col |l ection, storage, and transm ssion. Areas of consideration
i nclude accuracy, thernmal stability, |ow power consunption,
portability, ruggedness, and reliability. (Contact: M. T.
Tantillo, 603-646-4299)

B. Mechanical Design for Cold Environnments (CRREL-69)

The objective is to inmprove the operation of mechani cal
equi pmrent in cold environments. This includes equipnent for
construction, equipnment to sanple and test indigenous cold regions
materials (snow, ice, frozen soil), and other materiel introduced
into cold environnents. Design concepts nust account for materi al
properties and equi pment functions adversely affected by extreme
envi ronnental conditions. (Contact: M. T. Tantillo, 603-646-
4299)



C. Ddivery and Mass Tranfer Mechanisms for Chemica Oxidation Technologies
(CRREL-70)

Studies are sought to devel op and evaluate effective and efficient in-stu deivery and
mass transfer mechanisms for chemical oxidants used to treat soils contaminated with chlorinated
organics (with particular emphasis on trichloroethylene). A related research area applies fate and
transport modeling of resultant chemical species.to assess the impact of source-area reduction via
chemica oxidation technologies on soil and groundwater quality. POC is Dr. Daniel McKay
(603-646-4738).



PART 11|
PRE- PROPOSAL AND PROPOSAL EVALUATI ON

A. Upon receipt of a pre-proposal (not to exceed 5 pages),
the ERDC staff will performan initial review of its scientific
nmerit and potential contribution to the Arnmy m ssion and al so
determne if funds are expected to be available for the effort.

O ferors of pre-proposals which show nmerit and are of interest to
the ERDC wi |l be encouraged to submt a full proposal (in the
format outlined in Part 111) and these proposals will be eval uated
in accordance with the criteria detail ed bel ow

B. Proposals submtted in response to this BAA will be
eval uated as received using the followi ng factors/criteri a:

1. The overall scientific and/or technical nmerits of the
proposal .

2. The potential contributions of the effort to the ERDC
m ssi on.

3. The offeror's capabilities, related experience,
facilities, techniques, or unique conbinations of these; which are
integral factors for achieving the proposal’s objectives.

4. The qualifications, capabilities, and experiences of
t he proposed principal investigator, team | eader, and other key
personnel who are critical to achievenent of the proposal’s objec-
tives.

5. The reasonabl eness and realism of proposed costs and
fee, if any, and the availability of funds.

6. Past Performance.

C. Pre-proposals and proposals not considered to have
sufficient scientific merit or relevance to the Arny's needs or
those in areas for which funds are not expected to be avail able
may be declined without further review.



PART 111
PRE- PROPOSAL AND PROPOSAL PREPARATI ON
SECTION 1 - | NTRODUCTI ON

This part is intended to provide information needed in prepar-
ing research proposals for subm ssion to ERDC

All offerors nmust be registered in the Central Contractor
Regi stration (CCR) system http://ww. ccr2000.com
before award can be made.

Proposal s should include details on expected use of the DoD
Hi gh Performance Conputing (HPC) Center systens.

Organi zations or individuals interested in submtting research
proposals to ERDC are encouraged to nmake prelimnary inquiries as
to the general need for the type of research effort contenpl ated
bef ore expendi ng extensive effort in preparing a detailed research
proposal or submtting proprietary information. Points of contact
are listed with the specific research areas for each | aboratory.
The research proposal often represents a substantial investnent of
time and effort by the offeror, and it should present the proposed
research effort in sufficient detail to allow ERDC to eval uate the
scientific nerit and rel evance of the proposed research.

Pre-proposal s and proposals nust reference the code nunber for
the specific research area (e.g., CHL-1, CRREL-10, CERL-15).

If the Contractor anticipates the efforts of foreign nationals
on any proposal submtted hereunder, he nust provide their nane,
nationality, and extent of involvenent in the proposed research
Foreign nationals cannot work under a contract unless all ERDC-
requi red security clearances and approval s have been obtai ned.

SECTI ON 2 - GENERAL | NFORMATI ON
A. AWARDS:

Wth the submttal of all required information as descri bed
herein and the favorabl e eval uation of your proposal, the
Governnent may unilaterally nake award; therefore, it is in the
Contractor’s best interest to review all requirenents |isted
within. Note, also, that since contract clauses are self-deleting,
there is neither a requirenment nor need for a nodification to the
award if any clause is found not applicable.

Awards will be made on SF-33, SF-26, or 1155 as appropri ate.
SF-33 and SF-1411, located at the end of this Part, are provided
for the Offeror’s use in proposal submssion. Offerors shal
provi de a conpleted SF-33 and SF-1411 with their technical and


http://www.ccr2000.com

cost proposals. Awards will consist of all applicable clauses and
shall be in accordance with the Uniform Contract Format (UCF),
whi ch foll ows:

SECTI ON A- SOLI Cl TATI ON/ CONTRACT FORM SF 33
SECTI ON B- SUPPLI ES OR SERVI CES AND PRI CES/ COST
| TEM 1- Performall work necessary for research and

devel opnent efforts in accordance with Contractor’s proposal dated
, entitled , Subm tted under

BAA Topi c No.

SECTI ON C- DESCRI PTI ON/ SPECI FI CATI ONS/ STATEMENT OF WORK

The Contractor’s proposal entitled ,
dat ed , 1s incorporated herein by reference.

SECTI ON D (Packagi ng and Mar ki ng),

SECTION E (I nspection and Acceptance),

SECTION F (Deliveries or Performance),

SECTION G (Contract Adm nistration Data),

SECTI ON H (Special Contract Requirenents),

SECTION | (Contract Cl auses),

SECTI ON K (Representations, Certifications, and O her
Statenents of Offerors) SEE ATTACHVENT D OF THI' S BAA. ATTACHVENT D
MUST BE COVPLETED BY EACH OFFEROR AND SUBM TTED W TH EACH PROPOSAL

SECTION L (Instructions, Conditions, and Notices to Oferors
or Respondents) is included within the clause package of this BAA
and is incorporated as applicable.

SECTI ON M (Eval uati on Factors for Award)- includes eval uation
criteria as listed in Part Il of this BAA

B. REPORT REQUI REMENTS:

Performance after the receipt of an award signed by the
Contracting O ficer indicates your full acceptance of all terns
and conditions within the award.

The number and types of reports will be specified in the
contractual document. The reports will be prepared and submtted
in accordance with ERDC report procedures, which will be provided
to the awardees.

C. PROPOSAL PREPARATI ON AND SUBM SSI ON



Proposal s should be submtted with SF-33, SF-1411 and a
conpl eted attachnment D, as stated in paragraph A of this Section
2.

I n preparing pre-proposals and proposals it is inportant
that the offeror keep in mnd the characteristics of a suitable
proposal acceptable for formal evaluation. It should include al
the information specified in this announcenent in order to avoid
del ays in evaluation. Pre-proposal inquiries will be responded to
within 60 days of receipt, either encouragi ng subm ssion of a
conpl ete proposal or advising the offeror not to submt. Contract
award may be nade el ectronically. Oferors will provide their e-
mai | address upon subni ssion of proposal.

Pre- proposal s and proposals for CHL, GSL, EL, and ITL
regardi ng this BAA should be submtted to:

U S. Arny Corps of Engineers, Vicksburg District
Vi cksburg Consolidated Contracting O fice (VCCO
Attn: CEMVK-CT-T

4155 Clay Street

Vi cksburg, MS 39183-3435

Proposal s should be submtted on SF-33 and SF-1411 as stated in
paragraph A of this Section 2.

CRREL’ s pre-proposals and proposals regarding this BAA should be
submtted to the foll owing address with the offeror providing a
copy to the address above for the VCCO

U S. Arny Cold Regions Research and Engi neering Laboratory
Attn: Contracts Ofice

72 Lynme Road

Hanover, New Hanpshire 03755-1290

CERL’ s pre-proposals and proposals regardi ng this BAA shoul d be
submtted to the followi ng address with the offeror providing a
copy to the address above for the VCCO

U S. Arny Construction Engi neering Research Laboratories
Attn: Contracts Ofice
P. O Box 9005
- Chanmpaign, Illinois 61826-9005
U S. Arny Construction Engi neering Research Laboratories
Attn: Contracts Ofice
2902 Newmark Drive
Chanpaign, Illinois 61822-1076

SECTION 3 - TYPE OF CONTRACT

Sel ection of the type of contract is based upon various
factors, such as the type of research to be perfornmed, the



contractor's experience in maintaining cost records, and the
ability to detail and allocate proposed costs and perfornmance of
t he work.

A docunment commonly used because of its flexibility in

supporting research, is a cost-reinbursenent type contract. This
type contract permts rei nbursenent for actual costs incurred in
acconpli shment of research. It also permts some flexibility in

the redirection of efforts due to recent research experi ment
results or changes in Arny gui dance.

Fi xed-price contracts are used when the research projects
costs can be estimated accurately, the services to be rendered are
reasonably definite, and the amount of property, if any, is fixed.
The negotiated price is not subject to any adjustment on the basis
of the Contractor’s cost experience in perform ng the contract.

Contracts awarded by ERDC wi Il contain, where appropriate,
detai |l ed speci al provisions concerning patent rights, rights in
techni cal data and conputer software, reporting requirenments,
equal enpl oynent opportunity, etc.

SECTI ON 4 - CONTENTS OF PRE- PROPOSAL

Pre-proposal s should be linmted to a brief letter (not to
exceed five pages). Three copies are requested. The pre-proposal
should contain the following: (in addition to the Representations
and Certifications at Attachnent D, SF-33 and SF-1411)

1. Atitle descriptive of the research to be perfornmed.

2. The nanme and address of the individual, conpany or
educational institution submtting the pre-proposal.

3. The name and phone number of the principal
i nvestigator or senior researcher who would be in charge of the
proj ect .

4. The duration of the project.

5. The estimted | abor cost, materials cost, burdens,
and profit (if any).

6. One or nore paragraphs describing the objective(s) or
goals of the proposed research to include statenment of the
wor ki ng hypothesis to be proved or disproved, if appropriate.

7. One or nore paragraphs describing the technical

approach to be taken in the course of the research. |If
experinmental, it should include a description of the scope of the
testing program |f analytical, it should include key assunptions

to be made, the scientific basis for the analysis, and the



numeri cal procedures to be used.

8. One or nore paragraphs describing the potenti al
mlitary and/or civil payoffs that m ght ultinmately derive from
t he proposed research to the Corps of Engi neers.

9. A one-page curriculumvitae of the principal
i nvesti gator.

SECTION 5 - CONTENTS OF FULL PROPCOSALS

Proposal s should be furnished in three copies and contain the
following: (in addition to the Representations and Certifications
at Attachment D, SF-33 and SF-1411)

TECHNI CAL

The technical portion of the proposal should contain the
foll ow ng:

1. A conplete discussion stating the background and obj ec-
tives of the proposed work, the approaches to be considered, the
proposed | evel of effort, and the anticipated results/products, to
i nclude the proposed reports and deliverables to be furnished.

2. The nanes, brief biographical information, experience,
and a list of recent publications of the offeror's key personnel
who will be involved in the research

3. The nanmes of other agencies to which the proposal has
al so been subm tted.

4. A brief description of offeror's organization.

5. Past performance information to include the nane,
addr ess,
poi nt of contact, phone number, contract identification number,
contract award date and anount for a mninmum of three (3)
customers for whomthe offeror has perfornmed simlar services in
the | ast three years.

COST

The cost portion of the proposal should contain a cost esti-
mate for the proposed effort sufficiently detailed by el enent of
cost for meani ngful evaluation. The estimte should be detail ed
for each year of the proposed work and shoul d i nclude the
foll ow ng:

1. A conplete detail of direct labor to include, by
di sci pline or individual, hours or percentage of tine and sal ary.

2. Fringe benefits rate and base.



3. An itemzed list of equipnent showi ng cost of each item
4. Description and cost of expendabl e supplies.

5. Conplete detail of travel to include destination,
airfare, per diem rental car, etc.

6. Conpl ete detail of any subcontracts.

7. Oher direct costs (reproduction, conputer, etc.).

8. Indirect cost rates and bases with an indication whether
rates are fixed or provisional and the time frame to which they
are appli ed.

9. Proposed fee, if any.

O ferors should furnish the nane and tel ephone nunmber of the
cogni zant audit agency if they have been audited.



ATTACHMENTS
THE CLAUSES ASSOCIATED WITH THISDOCUMENT MAY BE VIEWED IN
FULL TEXT BY CLICKING ON THE WEB S'TE BELOW:

DOD CONTRACTING REGULATIONS (FARS AND DFARYS)

http://Aww.acq.osd.mil/dp/dars
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ATTACHVENT A

COST- REI MBURSEMENT TYPE CONTRACTS
WTH

EDUCATI ONAL OR NON- PROFI T ORGANI ZATI ONS

FAR/ DFARS
CONTRACT CLAUSES
Section |

(ALL CLAUSES ARE IN SECTION I OF THE UNI FORM CONTRACT FORMNAT,

UNLESS OTHERW SE NOTED)

Clauses with a single asterisk (*) apply to educational institutions only. C auses
with a double asterisk (**) apply to nonprofit organi zations only.

52.252-2 CLAUSES | NCORPORATED BY REFERENCE -- This contract incorporates
one or nore clauses by reference, with the same force and effect as if they were
given in full text. Upon request, the Contracting Oficer will nake their ful

text avail abl e.

DFARS 252.201-7000. .
FAR 52.202-1........

FAR 52.203-3........

FAR 52.203-5........

FAR 52.203-6........

FAR 52.203-7........

FAR 52.203-8........

**FAR 52.203-10.....

FAR 52.203-12.......

DFARS 252.203-7001. .

DFARS 252.203-7002..

(End of Cl ause)

Contracting Officer's Representative (Dec 1991)

Definitions (Cct 1995)
(Applicable if contract is expected to exceed $100, 000.)

Gratuities (Apr 1984)
(Applicable if contract exceeds Sinplified Acquisition
Threshol d (SAT))

Covenant Agai nst Conti ngent Fees (Apr 1984)
(Applicable if contract is expected to exceed SAT.)

Restrictions on Subcontractors Sales to the Governnent
(Jul 1995)
(Applicable if contract is expected to exceed SAT.)

Anti - Ki ckback Procedures (Jul 1995)
(Applicable if contract is expected to exceed SAT.)

Cancel | ati on, Rescission, and Recovery of Funds
for Illegal or Inproper Activity (Jan 1997)
(Applicable if contract is expected to exceed SAT.)

Price or Fee Adjustment for Illegal or Inproper Activity
(Jan 1997)
(Applicable if contract is expected to exceed SAT.)

Limtation on Paynents to |Influence Certain Federa
Transactions (Jun 1997)
(Applicable if contract is expected to exceed $100, 000.)

Prohi biti on on Persons Convicted of Fraud or other Defense
—Contract-Rel ated Fel onies (Mar 1999)
(Applicable if contract is expected to exceed SAT.)

Di spl ay of DoD Hotline Poster (Dec 1991)

(Applicable if contract is expected to exceed $5, 000, 000
except when perfornmance will take place in a foreign
country.)



FAR 52.204-2........

FAR 52.204-4........

FAR 52.204-6........

DFARS 252-204-7000. .

DFARS 252.204-7003..

DFARS 252. 204- 7005. ..

DFARS 252-205-7000. .

FAR 52.209-6........

DFARS

DFARS

DFARS

DFARS

DFARS

DFARS

FAR 52.

FAR 52.

FAR 52.

FAR 52.
FAR 52.

252.

252.

252.

252.

252.

252.

209-7000. .

209-7001. .

209-7002 . .

209-7003. .

209-7004 ..

209-7005. .

Security Requirenments, Alternate | (Aug 1996)
(Applicable if contract may required access to classified
i nformation.)

Printing/ Copyi ng Doubl e-Si ded on Recycl ed Paper (Jun 1996)
(Applicable if contract is expected to exceed SAT.)

Dat a Uni versal Nunbering System (DUNS) Nunber (June 1999)
{ SECTI ON L}

Di scl osure of Information (Dec 1991)

(Applicable if Contractor will have access to or generate
uncl assified informati on that may be sensitive and

i nappropriate for release to the public.)

Control of Government Personnel Work Product (Apr 1992)

Oral Attestation of Security Responsibilities (Aug 1999)
(Applicable if 52.204-2 is included.)

Provi sion of Information to Cooperative Agreenent Hol ders
(Dec 1991)
(Applicable if contract is expected to exceed $500, 000.)

Protecting the Governnent's Interest when Subcontracting
wi th Contractors Debarred, Suspended, or Proposed for
Debar ment (Jul 1995)

(Applicable if contract is expected to exceed $25, 000.)

Acqui sitions from Subcontractors Subject to On-Site

I nspection Under The Internedi ate-Range Nucl ear Forces
(INF) Treaty (Mar 1998)

(Applicable if contract is expected to exceed SAT.)

Di scl osure of Ownership or Control by the Governnent of a
Terrorist Country (Mar 1998)
(Applicable if contract is expected to be $100,000 or nore.)

Di scl osure of Ownership or Control by a Foreign Government
(Sep 1994)
(When access to Proscribed Infornation is necessary.)

Conpliance with Veteran's Enpl oynent Reporting Requirenments
(Mar 1998)
(Applicable if contract is expected to exceed SAT.)

Subcontracting with Firnms that are Owmed or Controlled by
the Governnent of a Terrorist Country (Mar 1998)
(Applicable if contract is expected to have a val ue of
$100, 000 or nore.)

Reserve Officer Training Corps and Mlitary Recruiting on
Canmpus (Jan 2000)
(Applicable to Institutions of Hi gher Education.)

Defense Priority and Allocation Requirenents (Sep 1990)
(Applicable if contract is a rated order.)

Ternms & Conditions-Sinplified Acquisitions (O her Than
Commercial Itenms) (Jun 1999)

Audit and Records — Negotiation Alternate |l (Jun 1999)
(Applicable if contract is expected to exceed SAT.)

Fax Proposals (Oct 1997) {SECTION L}
Order of Precedence (Oct 1997)



FAR 52.215-10....... Price Reduction for Defective Cost or Pricing Data (Oct

1997)

(Applicable if cost or pricing data is required.)
FAR 52.215-12....... Subcontractor Cost or Pricing Data (Cct 1997)

(Applicable if clause 52.215-10 is included.)
FAR 52.215-14....... Integrity of Unit Prices (Cct 1997)

(Applicable if contract is expected to exceed SAT.)

FAR 52.215-15....... Pensi on Adjustments and Asset Reversions (Dec 1998)
(Applicable if certified cost and pricing data are required
and cost determ nations are subject to FAR Subpart 31.)

FAR 52.215-16....... Facilities Capital Cost of Mney (Oct 1997) {SECTION L}
(Applicable if contract is subject to FAR 31.2.)

FAR 52.215-17....... Wai ver of Facilities Capital Cost of Mney (Cct 1997)
(Applicable if Contractor does not propose facilities
capital cost of npney.)

FAR 52.215-18....... Reversion or Adjustnent of Plans for Postretirenent
Benefits (PBR) O her Than Pensions (Oct 1997)

FAR 52.215-19....... Notification of Ownership Changes (Oct 1997)

FAR 52.215-20....... Requi rements for Cost or Pricing Data or Information O her
than Cost or Pricing Data (Oct 1997) {SECTION L}

FAR 52.215-20....... Requi rements for Cost or Pricing Data or Information O her
Than Cost or Pricing Data (Alternate 1V) (Cct 1997)
{ SECTI ON L}

FAR 52.215-21....... Requi rements for Cost or Pricing Data or Information O her
Than Cost or Pricing Data -- Mdifications (Cct 1997)
{ SECTI ON L}

FAR 52.215-21....... Requi rements for Cost or Pricing Data or Information O her

Than Cost or Pricing Data -- Mdifications (Alternate V)
(Oct 1997) {SECTION L}

DFARS 252.215-7000.. Pricing Adjustnments (Dec 1991)
(Applicable if FAR 52.215-11, -12,o0r -13 applies.)

DFARS 252.215-7002.. Cost Estimating System Requirenments (Oct 1998)
(Applicable if awarded on the basis of certified cost and
pricing data.)

FAR 52.216-7........ Al | owabl e Cost and Paynment (Apr 1998)
(I'n paragraph (a), delete "subpart 31.2" and substitute
“subpart 31.3".)

FAR 52.216-7........ Al | owabl e Cost and Paynment (Apr 1998)
(I'n paragraph (a), delete "subpart 31.2" and substitute
"subpart 31.7".)

FAR 52.216-8........ Fi xed Fee (Mar 1997)
(Applicable if contract is cost-plus-fixed-fee.)
FAR 52.216-11....... Cost Contract - No Fee, Alternate 1 (Apr 1984)
(Applicable when no fee is provided.)
FAR 52.216-12....... Cost Sharing Contract — No Fee, Alternate | (Apr 1984)
FAR 52.216-15....... Predeternm ned I ndirect Cost Rates (Feb 1998)

FAR 52.217-9........ Option to Extend Term of Contract (Nov 1999)



FAR 52.219-1........ Smal | Busi ness Prograns Provisions and Cl auses Alternate

(Oct 1998)

FAR 52.219-1........ Smal | Busi ness Programs Provisions and Clauses Alternate |
(Jan 1999)

FAR 52.219-8........ Utilization of Small Business Concerns (Cct 1999)

(Applicable if contract is expected to exceed SAT.)

FAR 52.219-9........ Smal | Busi ness Subcontracting Plan (Oct 1999)
(Applicable if contract offers subcontracting
possibilities, contract is expected to exceed $500, 000, and
clause at 52.219.8 is included.)

FAR 52.219-16....... Li qui dat ed Damages - Subcontracting Plan (Jan 1999)
(Applicable if clause at 52.219-9 is included.)

DFARS 252.219-7003.. Small Business and Snmall Di sadvant aged Busi ness
Subcontracting Plan (DoD Contracts) (Apr 1996)
(Applicable if clause at 52.219-9 is included.)

FAR 52.222-1........ Notice to the Governnent of Labor Disputes (Feb 1997)

FAR 52.222-2........ Payment for Overtine Prem uns (Jul 1990)
(The word "zero" is inserted in the blank space indicated
by an asterisk.)(Applicable if contract is expected to
exceed $100, 000.)

FAR 52.222-3........ Convi ct Labor (Aug 1996)
FAR 52.222-21....... Prohi bition of Segregated Facilities (Feb 1999)
FAR 52.222-24....... Pre-award On-Site Equal Opportunity Conpliance Eval uation

(Feb 1999) {SECTION L}
(Applicable if contract is expected to exceed $10, 000, 000.)

FAR 52.222-25....... Affirmative Action Conpliance (Apr 1984)

FAR 52.222-26....... Equal Opportunity (Feb 1999)

FARG52.222-29........ Notification of Visa Denial (Feb 1999)
(Applicable if contractor required to performin foreign
country.)

FAR 52.222-35....... Affirmative Action for Disabled Veterans of the Vietnam Era
(Apr 1988)

(Applicable if contract is expected to exceed $10, 000
except where work is performed outside the U S. by
enpl oyees recruited outside the U S.)

FAR 52.222-36....... Affirmative Action for Workers with
Disabilities (Jun 1998)
(Applicable if contract is expected to exceed $10, 000.)

FAR 52.222-37....... Enpl oynent Reports on Di sabl ed Veterans and Veterans of the
Vi etnam Era (Jan 1999)
(Applicable if clause at 52.222-35 is included.)

FAR 52.222-46....... Eval uati on of Conpensation for Professional Enployees
(Feb 1983) {SECTION L}

FAR 52.223-2........ Clean Air and Water (Apr 1984)
(Applicable if conditions set forth in the preanble to
clause are present.)

FAR 52.223-5........ Pol l uti on Prevention and Ri ght-to-Know I nfornmation



FAR 52.223-6........

DFARS 252.223-7004 ..

DFARS 252.223-7006. .

FAR 52.225-11.......

FAR 52.225-14.......

DFARS 252.225-7012..

DFARS 252.225-7026. .

DFARS 252.225-7031..
FAR 52.226-1........

FAR 52.227-1........

FAR 52.227-2........

FAR 52.227-6........
FAR 52.227-9........
FAR 52.227-10.......

FAR 52-227-11.......

FAR 52.227-12.......

FAR 52.227-14.......

DFARS 252.227-7013..

(Mar 1997)

Drug- Free Workpl ace (Jan 1997)
(Applicable if contract expected to exceed $100, 000.)

Drug- Free Work Force (Sep 1998)

(Applicable if contract involves access to classified
information or when Contracting Officer determines it’'s
necessary for reasons of national security or health and
safety and contract is expected to be greater than SAT.)

Prohi bition on Storage and Di sposal of Toxic and Hazardous
Materials (Apr 1993)
(Applicable if contractor perforns on DoD installation.)

Restrictions on Certain Foreign Purchases (Aug 1988)
(Appl i cabl e when contract exceeds $25, 000.)

I nconsi stency Between English Version and Transl ati on of
Contract (Aug 1989)

(Applicable if contract is expected to be translated into
anot her | anguage.)

Preference for Certain Donestic Comodities (May 1999)
(Applicable if contract is expected to nmeet or exceed SAT.)

Reporting of Contract Performance Qutside the United States
(Mar 1998)
(Applicable if contract is expected to exceed $500, 000.)

Secondary Arab Boycott of Israel (Jun 1992)

Utilization of Indian Organizations and | ndi an- Owmed
Econom c Enterprises (May 1999)
(Applicable if clause at 52.219-9 is included.)

Aut hori zati on and Consent, Alternate | (Jul 1995)
(Applicable when not using Sinplified Acquisition
Procedures.)

Notice and Assi stance Regardi ng Patent and Copyri ght
I nfringement (Aug 1996)

Royalty Information (Apr 1984)
Ref und of Royalties (Apr 1984)

Filing of Patent Applications - Classified Subject Mtter
(Apr 1984)

(Applicable if nature of contract work or classified
subject matter involved in work might result in a patent
application containing classified subject matter.)

Patent Rights - Retention by the Contractor (Short Form
(Jun 1997)

(Applicable if Contractor is other than a small business
concern or non-profit organization.)

Patent Rights - Retention by the Contractor (Long Form
(Jan 1997)

(Applicable if Contractor is other than a snmall business
concern or non-profit organization.)

Rights in Data —General (Jun 1987)
(Specify applicable alternate in contract.)

Ri ghts in Technical Data -- Noncommercial Itenms (Nov 1995)



DFARS 252.227-7014.. Rights in Noncomercial Conputer Software and Nonconmerci al
Conmput er Software Docunentation (Jun 1995)

DFARS 252.227-7016.. Rights in Bid or Proposal Information (Jun 1995)

DFARS 252.227-7017 .. ldentification and Assertion of Use, Release, or Disclosure
Restrictions (Jun 1995)

DFARS 252.227-7019.. Validation of Asserted Restrictions - Conputer Software
(Jun 1995)

DFARS 252.227-7020.. Rights in Special Wrks (Jun 1995)

DFARS 252.227-7026.. Deferred Delivery of Technical Data or Conputer Software
(Apr 1988)

DFARS 252.227-7027 .. Deferred Ordering of Technical Data or Conputer Software
(Apr 1988)

DFARS 252.227-7028.. Technical Data or Conputer Software Previously Delivered to
the Governnent (Jun 1995)

DFARS 252.227-7030.. Technical Data — Wthhol di ng of Paynment (Mar 2000)
DFARS 252.227-7034.. Patents — Subcontracts (Apr 1984)

DFARS 252.227-7037.. Validation of Restrictive Markings on Technical Data
(Sep 1999)

DFARS 252.227-7039.. Patents — Reporting of Subject Inventions (Apr 1990)

FAR 52.228-7........ Insurance -- Liability to Third Persons (Mar 1996)

FAR 52.229-10....... State of New Mexico Gross Recei pts and Conpensati ng Tax
(Cct 1988)
(Applicable if contract will be performed in whole or in

part in New Mexico and tangi bl e personal property is
acquired as a direct cost with title passing directly to
the U S.)

FAR 52.230-2........ Cost Accounting Standards (Apr 1998)
(Applicable unless contract Is exenpted under 48 CFR or
contract is subject to nodified coverage under 48 CFR.)

FAR 52.230-3........ Di scl osure and Consi stency of Cost Accounting Practices
(Apr 1998)
(Applicabl e when contract anmount is over $500, 000 but |ess
t han $25, 000, 000 and the Offeror certifies and is eligible
for and elects to use nodified CAS coverage (see 48 CFR

9903. 201-2.)
FAR 52.230-4........ Consi stency in Cost Accounting Practices (Aug 1992)
*FAR 52.230-5........ Cost Accounting Standards - Educational Institution
(Apr 1998)

(Applicable if conditions set forth in the preanble to the
cl ause are present.)

FAR 52.230-6........ Adm ni stration of Cost Accounting Standards
(Nov 1999)
(Applicable if 52.230-2,3, or 5 is included in the
contract.)

DFARS 252.231-7000.. Suppl enental Cost principles (Dec 1991)
(Applicable to contracts subject to FAR Subparts 31.1
31.2, 31.6 or 31.7.)



FAR 52.232-9........
*FAR 52.232-17.......

FAR. 52.232-20.......
FAR 52.232-22.......

FAR 52.232-23.......
FAR 52.232-25.......
FAR 52.232-33.......

FAR 52.233-1........
FAR 52.233-1........

FAR 52.233-2........

FAR 52.233-3........
DFARS 252.235-7010..
DFARS 252.235-7011..
FAR 252.239-1.......
FAR 52.242-1........
FAR 52.242-3........

FAR 52.242-13.......

DFARS 252.242-7000. .
DFARS 252.243-7002..

FAR 52.243-2........
FAR 52.243-6........
FAR 52.243-7........
FAR 52.244-2........
FAR 52-244-5........

FAR 52.245-5........

FAR 52.245-18.......

Limtation on Wthhol ding of Payments (Apr 1984)

Interest (Jun 1996)
(Applicable if contract is expected to exceed SAT.)

Limtation of Cost (Apr 1984)

(Applicable if contract is fully funded.)
Limtation of Funds (Apr 1984)

(Applicable if contract is increnmentally funded.)
Assi gnnent of Clainms (Jan 1986)

Pronmpt Paynment (Jun 1997)

Payment By El ectronic Funds Transfer-Central Contractor
Regi stration (May 1999)

Di sputes (Oct 1998)

Di sputes, Alternate | (Dec 1991)

(Applicable if it is determ ned under agency procedures
that continued performance i s necessary sending resol ution
of any claimarising under or relating to the contract.)

Service of Protest (Aug 1996) {SECTION L}
(Applicable if contract is expected to exceed SAT.)

Protests After Award, Alternate | (Jun 1985)

Acknow edgenent of Support and Disclainmer (May 1995)
Final Scientific or Technical Report (Sep 1999)
Privacy or Security Safeguards (Aug 1996)

Notice of Intent to Disallow Costs (Apr 1984)

Penal ties for Unall owable Costs (Oct 1995)
(Applicable in contracts over $500, 000.)

Bankruptcy (Jul 1995)
(Applicable in all contracts exceedi ng SAT.)

Post - awar d Conf erence (Dec 1991)

Request for Equitable Adjustnment (Mar 1998)
(Applicable if contract expected to exceed SAT.)

Changes -- Cost-Rei nbursenent, Alternate V (Apr 1984)
Change Order Accounting (Apr 1984)

Notification Changes (Apr 1984)

Subcontracts, Alternate | (Aug 1998)

Conpetition in Subcontracting (Dec 1996)
(Applicable if contract is expected to exceed SAT.)

Governnment Property (Cost-Rei mbursenment, Tine-and-Materi al
or Labor-Hour Contracts), Alternate | (Jan 1986)

Speci al Test Equi prent (Feb 1993)
(Applicable if Contractor will acquire or fabricate special
test equi pnent but exact identification is unknown.)



FAR 52.245-19....... Governnment Property Furnished "As |s" (Apr 1984)
(Appl i cabl e when Governnent production and research
property is to be furnished "as is".)

DFARS 252.245-7001.. Reports of Governnent Property (May 1994)
(Applicable if clause 52.245-2, -5, -7, -10 or -11 is
i ncl uded.)

FAR 52.246-8........ I nspection of Research and Devel opnent - Cost Rei mbursenent
{SECTI ON E} (Apr 1984)
(Applicable when primary objective is the delivery of end
items other than designs, draw ngs, or reports.)

FAR 52.246-8........ I nspection of Research and Devel opnent - Rei mbursenent,
Cost Alternate | (Apr 1984) {SECTION E}
(Applicable when contract will be on a no-fee basis.)
FAR 52.246-9........ I nspection of Research and Devel opnent (Short Form (Apr

1984) {SECTI ON E}
(Applicable if clause at 52.246-8 does not apply.)

FAR 52.246-23....... Limtation of Liability (Feb 1997)
(Applicable if contract is expected to exceed $100, 000,
subject to requirenents of Subpart 46.8, and does not
require the delivery of high-value itens.)

FAR 52.246-24....... Limtation of Liability High-Value Itens (Feb 1997)
(Applicable if contract is expected to exceed $100, 000,
subject to requirenents of Subpart 46.8, and if contract
requires the delivery of high-value itens.)

FAR 52.246-24....... Limtation of Liability Hi gh-Value Itens, Alternate
(Apr 1984)
(Applicable if contract requires delivery of both high-
val ue and other end itens.)

DFARS 252.246-7001.. Warranty of Data (Dec 1991)

FAR 52.249-5........ Term nation for Conveni ence of the Gover nnment
(Educational and Other Non-Profit Institutions)
(Sep 1996)

(Applicable for research and devel opnent work with an
educational or non-profit institution on a no-profit or no-
fee basis.)

FAR 52-249-14....... Excusabl e Del ays (Apr 1984)
(Applicable if on a Fee Basis.)

FAR 52.251-1........ Government Supply Sources (Apr 1984)
(Applicable if Contractor is authorized to acquire supplies
or services froma Covernnent supply source.)

FAR 52.252-1........ Solicitation Provisions Incorporated by Reference
(Feb 1998)

DFARS 252.251-7000.. Ordering from Governnment Supply Sources (May 1995)
(Applicable if clause at 52.251-1 is included.)

FAR 52.253-1........ Comput er Generated Forns (Jan 1991)
(Applicable if Contractor will be required to subnit data
on standard or optional forms prescribed by this regulation
and fornms prescribed by agency suppl enents.)



NATI ONAL AGENCY CHECK ( NAC)

Security Requirements — Al Contractors (U S. Citizens and Non U.S. Citizens)
wor ki ng under this contract who require access to Automated I nformation Systens
(Al'S), (stand-al one conputers, networked conputer/systens, e-nmil) shall at a
m ni mum be designated into an ADP-I111 Position (non-sensitive), |AWArny

Regul ati on 380-67, Personnel Security, Army Regul ation 380-19, Information
Systens Security and DOD 5220-22-R, Industrial Security Regulation. The

i nvestigation nust be conpleted before the individual is permtted access to an

Al'S and is placed in an ADP-111 position. The investigation requirenments for an
ADP-111 Position is a favorable National Agency Check (NAC), SF-95P, Public
Trust Position. The Commander, ERDC, nmy grant waivers, on a case-by-case basis,
and al |l ow assignnment to an ADP-111 Position, and access to Al'S, once the NAC

i nvestigation has been formally requested (totally conpleted and numil ed)

awai ting the results. Contractors (Conpanies) that have a Cage Code and Facility
Security Clearance through the Defense Security Service, shall process the NACs
and forward visit request/results of NAC to the ERDC Security O fice. For those
contractors that do not have a Cage Code or Facility Security Cl earance, the
ERDC Security Ofice will process the investigation in coordination with the
contractor and contract enployee.



ATTACHVENT B

COST- REI MBURSEMENT TYPE CONTRACTS
W TH
COMMVERCI AL ORGANI ZATI ONS

FAR/ DFARS
CONTRACT CLAUSES
Section |

(ALL CLAUSES ARE IN SECTION I OF THE UNI FORM CONTRACT FORMNAT,

UNLESS OTHERW SE NOTED)

**¥***FOR FULL TEXT OF CLAUSES, DOUBLE-CLICK ON THE CLAUSE NUMBER*****

52. 252-2 CLAUSES | NCORPORATED BY REFERENCE -- This contract incorporates
one or nore clauses by reference, with the same force and effect as if they were
given in full text. Upon request, the Contracting Oficer will nake their ful

text avail abl e.

DFARS 252.201-7000. .
FAR 52.202-1........

FAR 52.203-3........

FAR 52.203-5........

FAR 52.203-6........

FAR 52.203-7........

FAR 52.203-8........

FAR 52.203-10.......

FAR 52.203-12.......

DFARS 252.203-7001. .

DFARS 252.203-7002..

FAR 52.204-2........

FAR 52.204-4........

(End of C ause)

Contracting Officer's Representative (Dec 1991)

Definitions (Oct 1995)
(Applicable if contract is expected to exceed $100, 000.)

Gratuities (Apr 1984)
(Applicable if contract is expected to exceed Sinplified
Acqui sition Threshol d (SAT))

Covenant Agai nst Conti ngent Fees (Apr 1984)
(Applicable if contract is expected to exceed SAT.)

Restrictions on Subcontractors Sales to the Governnent
(Jul 1995)
(Applicable if contract is expected to exceed SAT.)

Anti - Ki ckback Procedures (Jul 1995)
(Applicable if contract is expected to exceed SAT.)

Cancel | ati on, Rescission, and Recovery of Funds for Il ega
or lnproper Activity (Jan 1997)
(Applicable if contract is expected to exceed SAT.)

Price or Fee Adjustnent for Illegal or Inproper Activity
(Jan 1997)
(Applicable if contract is expected to exceed SAT.)

Limtation on Paynents to |Influence Certain Federa
Transactions (Jun 1997)
(Applicable if contract is expected to exceed $100, 000.)

Prohi biti on on Persons Convicted of Fraud or other Defense-
Contract-Rel ated Fel oni es (Mar 1999)
(Applicable if contract is expected to exceed SAT.)

Di spl ay of DoD Hotline Poster (Dec 1991)

(Applicable if contract is expected to exceed $5, 000, 000
except when performance will take place in a foreign
country.)

Security Requirenments (Aug 1996)
(Applicable if contract may require access to classified
i nformation.)

Printing/ Copyi ng Doubl e- Si ded on Recycl ed Paper (Jun 1996)



(Applicable if contract is expected to exceed SAT.)

FAR 52.204-6........ Data Uni versal Nunbering System (DUNS) Nunber (Jun 1999)
{SECTI ON L}

DFARS 252-204-7000.. Disclosure of Information (Dec 1991)
(Applicable if Contractor will have access to or generate
uncl assified informati on that nay be sensitive and
i nappropriate for release to the public.)

DFARS 252.204-7003.. Control of Governnent Personnel Work Product (Apr 1992)

DFARS 252.204-7005.. Oral Attestation of Security Responsibilities (Aug 1999)
(Applicable if 52.204-2 is included.)

DFARS 252-205-7000.. Provision of Information to Cooperative Agreenment Hol ders
(Dec 1991)
(Applicable if contract is expected to exceed $500, 000.)

FAR 52.209-6........ Protecting the Governnent's Interest when Subcontracting
with Contractors Debarred, Suspended, or Proposed for
Debar ment (Jul 1995)
(Applicable if contract is expected to exceed $25, 000.)

DFARS 252-209-7000.. Acquisitions from Subcontractors Subject to On-Site
I nspection Under the Internediate-Range Nucl ear Forces
(INF) Treaty (Mar 1998)
(Applicable if contract is expected to exceed SAT.)

DFARS 252-209-7001.. Disclosure of Owership or Control by the Governnent of a
Terrorist Country (Mar 1998)
(Applicable if contract is expected to exceed $100, 000 or
nore.)

DFARS 252.209-7002.. Disclosure of Owership or Control by a Foreign Governnment
(Sep 1994)

DFARS 252.209-7003.. Conpliance with Veteran’s Enpl oynent Reporting Requirenents
(Mar 1998)
(Applicable if contract is expected to exceed SAT.)

DFARS 252.209-7004.. Subcontracting with Firns that are Owmed or Controlled by
the Governnent of a Terrorist Country (Mar 1998)
(Applicable if contract is expected to have a val ue of
$100, 000 or nore.)

FAR 52.211-15....... Defense Priority and Allocation Requirements (Sep 1990)
(Applicable if contract is a rated order.)

FAR 52.213-4........ Terms and Conditions — Sinplified Acquisitions (O her than
Commercial Items) (Jun 1999)

FAR 52.215-2........ Audit and Records — Negotiation, Alternate Il (Jun 1999)
(Applicable if contract is expected to exceed SAT.)

FAR 52.215-5........ Facsim |l e Proposals (Cct 1997) {SECTION L}

FAR 52.215-8........ Order of Precedence -- Uniform Contract Format (Oct 1997)

FAR 52.215-10....... Price Reduction for Defective Cost or Pricing Data
(Cct 1997)

(Applicable if cost or pricing data is required.)

FAR 52.215-12....... Subcontractor Cost or Pricing Data (Oct 1997)
(Applicable if clause 52.215-10 is included.)

FAR 52.215-14....... Integrity of Unit Prices (COct 1997)



FAR

FAR

FAR

FAR

FAR
FAR

FAR

FAR

52.

52.

52.

52.

52.
52.

52.

52.

FAR 52.215-21.......

DFARS 252.215-7000. .

DFARS 252.215-7002. .

FAR 52. 216-7

*FAR 52.216-7.......

**FAR 52.216-8......

FAR 52.

FAR
FAR
FAR

FAR

FAR

FAR

52.
52.
52.

52.

52.

52.

216-11.......

(Applicable if contract is expected to exceed SAT.)

Pensi ons Adj ustnents and Asset Reversions (Dec 1998)
(Applicable if certified cost and pricing data is required
and cost deterninations are subject to FAR Subpart 31.)

Facilities Capital Cost of Mney (Oct 1997) {SECTION L}
(Applicable if contract is subject to FAR 31.2.)

Wai ver of Facilities Capital Cost of Mpney (Cct 1997)
(Applicable if Contractor does not propose facilities
capital cost of noney.)

Reversi on or Adjustnent of Plans for Postretirenment
Benefits (PRB) O her Than Pensions (Cct 1997)

Notification of Owmership Changes (Oct 1997)

Requi rements for Cost or Pricing Data or Information O her
Than Cost or Pricing Data (Oct 1997) {SECTION L}

Requi rements for Cost or Pricing Data or Infornmation O her
Than Cost or Pricing Data (Alternate 1V) (Cct 1997)
{ SECTI ON L}

Requi rements for Cost or Pricing Data or Information O her
Than Cost or Pricing Data -- Mdifications (Oct 1997)
{ SECTI ON L}

Requi rements for Cost or Pricing Data or Infornmation O her
Than Cost or Pricing Data -- Mdifications (Alternate V)
(Oct 1997) {SECTION L}

Pricing Adjustments (Dec 1991)
(Applicable if FAR 52.215-11, -12,or -13 applies.)

Cost Estimating System Requirenents (Oct 1998)
(Applicable if awarded on the basis of certified cost and
pricing data.)

Al | owabl e Cost and Paynment (Apr 1998)

(I'n paragraph (a), delete “Subpart 31.2” and substitute
“Subpart 31.3".)

Al | owabl e Cost and Paynent (Apr 1998)

(I'n paragraph (a), delete “Subpart 31.2" and substitute
“Subpart 31.7".)

Fi xed Fee (Mar 1997)

Cost Contract - No Fee (Apr 1984)
(Applicable when no fee is provided.)

Cost-Sharing Contract -- No Fee, Alternate | (Apr 1984)
Option to Extend Term of the Contract (Nov 1999)

Smal | Busi ness Progranms Provisions and Clauses Alternate |
(Oct 1998)

Smal | Busi ness Programnms Provisions and Cl auses Alternate 11
(Cct 1998)

Utilization of Small Business Concerns (QOct 1999)
(Applicable if contract is expected to exceed SAT.)

Smal | Busi ness Subcontracting Plan (Oct 1999)



(Applicable if contract offers subcontracting
possibilities, contract is expected to exceed $500, 000, and
clause at 52.219.8 is included.)

FAR 52.219-16....... Li qui dat ed Damages - Subcontracting Plan (Jan 1999)
(Applicable if clause at 52.219-9 | is included.)

DFARS 252.219-7003.. Snmall Business and Snal | Di sadvant aged Busi ness
Subcontracting Plan (DoD Contracts) (Apr 1996)
(Applicable if clause at 52.219-9 is included.)

FAR 52.222-1........ Notice to the Governnment of Labor Disputes (Feb 1997)

FAR 52.222-2........ Payment for Overtinme Prem uns (Jul 1990)
(The word "zero" is inserted in the blank space indicated
by an asterisk.)(Applicable if contract is expected to
exceed $100, 000.)

FAR 52.222-3........ Convi ct Labor (Aug 1996)
FAR 52.222-21....... Prohi bition of Segregated Facilities (Feb 1999)
FAR 52.222-24....... Preaward On-Site Equal Opportunity Conpliance Eval uation

(Feb 1999) {SECTION L}
(Applicable if contract is expected to exceed $10, 000, 000.)

FAR 52.222-25....... Affirmative Action Conpliance (Apr 1984)

FAR 52.222-26....... Equal Opportunity (Feb 1999)

FAR 52.222-29....... Notification of Visa Denial (Feb 1999)
(Applicable if contractor required to performin foreign
country.)

FAR 52.222-35....... Affirmative Action for Disabled Veterans of the Vietnam Era
(Apr 1988)

(Applicable if contract is expected to exceed $10, 000
except when work perfornmed outside U S. by enpl oyees
recruited outside U S.)

FAR 52.222-36....... Affirmative Action for Workers with Disabilities (Jun 1998)
(Applicable if contract is expected to exceed $10, 000.)

FAR 52.222-37....... Enpl oyment Reports on Di sabl ed Veterans and Veterans of The
Vi etnam Era (Jan 1999)
(Applicable if clause at 52.222-35 is included.)

FAR 52.222-46....... Eval uati on of Conpensation for Professional Enployees
(Feb 1993) {SECTION L}
FAR 52.223-2........ Clean Air and Water (Apr 1984)

(Applicable if conditions set forth in the preanble to
cl ause are present.)

FAR 52.223-5........ Pol l uti on Prevention and Ri ght-To-Know | nfornmation
(Apr 1998)
FAR 52.223-6........ Drug- Free Workpl ace (Jan 1997)

(Applicable if contract is expected to exceed $100, 000.)

DFARS 252.223-7004.. Drug-Free Wirk Force (Sep 1988)
(Applicable if contract iInvolves access to classified
i nformation or when Contracting O ficer determnes its
necessary for reasons of national security or health and
safety and contract is expected to be greater than SAT.)

DFARS 252.223-7006.. Prohibition on Storage and Di sposal of Toxic and Hazardous



FAR 52.225-11

FAR 52.225-14

DFARS 252.225-7012..

DFARS 252.225-7026. .

DFARS 252.225-7031..
FAR 52.226-1

FAR 52.227-1

FAR 52.227-2

FAR 52.227-6
FAR 52.227-10

FAR 52-227-11

FAR 52.227-12

FAR 52.227-14

DFARS 252.
DFARS 252.

DFARS 252.
DFARS 252.

DFARS 252.

DFARS 252.

227-7013 ..
227-7014 ..

227-7016. .
227-7017 ..

227-7019..

227-7020. .

Materials (Apr 1993)
(Applicable if contractor perfornms on DoD installations.)

Restrictions on Certain Foreign Purchases (Aug 1998)
(Applicable if contract is expected to exceed $2,500.)

I nconsi stency Between English Version and Transl ati on of
Contract (Aug 1989)

(Applicable if contract is expected to be translated into
anot her | anguage.)

Preference for Certain Donestic Comodities (May 1999)
(Applicable if contract is expected to neet or exceed SAT.)

Reporting of Contract Performance Qutside the United States
(Mar 1998)
(Applicable if contract is expected to exceed $500, 000.)

Secondary Arab Boycott of Israel (Jun 1992)

Uilization of Indian Organizations and | ndi an- Omed
Econom ¢ Enterprises (May 1999)
(Applicable if clause at 52.219-9 is included.)

Aut hori zation and Consent, Alternate | (Jul 1995)
(Applicable when not using Sinplified Acquisition
Procedure.)

Noti ce and Assi stance Regardi ng Patent and Copyri ght
Information (Aug 1996)

Royalty Information (Apr 1984)

Filing of Patent Applications - Cl assified Subject Matter
(Apr 1984)

(Applicable if nature of contract work or classified
subject matter involved in work might result in a patent
application containing classified subject matter.)

Patent Rights - Retention by the Contractor (Short Form
(Jun 1997)

(Applicable if Contractor is other than a small business
concern or non-profit organization.)

Patent Rights - Retention by the Contractor (Long Form
(Jan 1997)

(Applicable if Contractor is other than a small business
concern or non-profit organization.)

Rights in Data — General (Jun 1987)
(Specify applicable alternate in contract.)

Ri ghts in Technical Data -- Noncommercial Itens (Nov 1995)

Ri ghts in Noncomercial Conputer Software and Noncommerci al
Conput er Software Docunentation (Jun 1995)

Rights in Bid or Proposal Information (Jun 1995)

Identification and Assertion of Use, Release, or Disclosure
Restrictions (Jun 1995)

Val i dation of Asserted Restrictions - Conputer Software
(Jun 1995)

Ri ghts in Special Wrks (Jun 1995)



DFARS 252.227-7026.. Deferred Delivery of Technical Data or Conputer Software
(Apr 1988)

DFARS 252.227-7027 .. Deferred Ordering of Technical Data or Conputer Software
(Apr 1988)

DFARS 252.227-7028.. Technical Data or Conputer Software Previously Delivered to
the Governnent (Jun 1995)

DFARS 252.227-7030.. Technical Data -- Wthhol ding of Paynent (Mar 2000)
DFARS 252.227-7034.. Patents -- Subcontracts (Apr 1984)

DFARS 252.227-7037.. Validation of Restrictive Markings on Technical Data
(Sep 1999)

DFARS 252.227-7039.. Patents - Reporting of Subject Inventions (Apr 1990)
(Appllcable if clause 52.227-11 is included.)

FAR 52.228-7........ Insurance -- Liability to Third Persons (Mar 1996)

FAR 52.229-10....... State of New Mexico Gross Recei pts and Conpensati ng Tax
(Oct 1988)
(Applicable if contract will be perforned in whole or in

part in New Mexico and tangi bl e personal property is
acquired as a direct cost with title passing directly to
the U S.)

FAR 52.230-2........ Cost Accounting Standards (Apr 1998)
(Applicable unless contract is exenpted under 48 CFR or
contract is subject to nodified coverage under 48 CFR.)

FAR 52.230-3........ Di scl osure and Consi stency of Cost Accounting Practices
(Apr 1998)
(Applicabl e when contract anmount is over $500,000 but |ess
t han $25, 000,000 and the Offeror certifies and is eligible
for and el ects to use nodified CAS coverage (see 48 CFR
Subpart 9903. 201-2.)

FAR 52.230-4........ Consi stency in Cost Accounting Practices (Aug 1992)

FAR 52.230-6........ Adm ni stration of Cost Accounting Standards (Nov 1999)
(Applicable if 52.230-2,3 or 5 is included in contract.)

DFARS 252.231-7000.. Suppl enental Cost principles (Dec 1991)
(Applicable to contracts subject to FAR Subparts 31.1,
31.2, 31.6 or 31.7.)

FAR 52.232-9........ Limtation on Wthhol ding of Payments (Apr 1984)
FAR 52.232-17....... Interest (Jun 1996)
(Applicable if contract is expected to exceed $100, 000.)
FAR. 52.232-20....... Limtation of Cost (Apr 1984)
(Applicable if contract is fully funded.)
FAR 52.232-22....... Limtation of Funds (Apr 1984)
(Applicable if contract is increnmentally funded.)
FAR 52.232-23....... Assi gnnent of Clains (Jan 1986)
FAR 52.232-25....... Pronmpt Paynment (Jun 1997)
FAR 52.232-33....... Payment by El ectronic Funds Transfer-Central Contractor

Regi stration (May 1999)
FAR 52.233-1........ Di sputes (Dec 1998)



FAR 52.233-1........

FAR 52.233-2........

FAR 52.233-3........
DFARS 252. 235-7010. .
DFARS 252.235-7011..
FAR 52.239-1........
FAR 52.242-1........
FAR 52.242-3........

FAR 52.242-13.......

FAR 52.242-15.......
DFARS 252.242-7000. .
FAR 52.243-2........
FAR 52.243-6........
FAR 52.243-7........
DFARS 252. 243-7002 . .

FAR 52.244-2........
FAR 52-244-5........

FAR 52.245-5........

FAR 52.245-18.......

FAR 52.245-19.......

DFARS 252. 245-7001 ..

FAR 52.246-8........

FAR 52.246-8........

Di sputes, Alternate | (Dec 1991)

(Applicable if it is determ ned under agency procedures
that continued performance i s necessary sending resol ution
of any claimarising under or relating to the contract.)

Service of Protest (Aug 1996) {SECTION L}
(Applicable if contract is expected to exceed $100, 000.)

Protests After Award, Alternate | (Jun 1985)

Acknow edgenent of Support and Disclainmer (May 1995)
Final Scientific or Technical Report (Sep 1999)
Privacy or Security Safeguards (Aug 1996)

Notice of Intent to Disallow Costs (Apr 1984)

Penal ties for Unallowable Costs (Oct 1995)
(Applicable in contracts over $500, 000.)

Bankruptcy (Jul 1995)
(Applicable if contract is expected to exceed SAT.)

Stop Work Order, Alternate | (Apr 1984) {SECTION F}
Post award Conference (Dec 1991)

Changes -- Cost-Rei nbursenent, Alternate V (Apr 1984)
Change Order Accounting (Apr 1984)

Notification of Changes (Apr 1984)

Requests for Equitable Adjustnment (Mar 1998)
(Applicable if contract expected to exceed SAT.)

Subcontracts, Alternate | (Aug 1998)

Conpetition in Subcontracting (Dec 1996)
(Applicable if contract is expected to exceed SAT.)

Governnment Property (Cost-Rei mbursenment, Tine-and-Materi al
or Labor-Hour Contracts) (Jan 1986)

Speci al Test Equi prent (Feb 1993)
(Applicable if Contractor will acquire or fabricate special
test equi pnent but exact identification is unknown.)

Governnment Property Furnished "As Is" (Apr 1984)
(Appl i cabl e when Covernnent production and research
property is to be furnished "as is".)

Reports of Governnent Property (May 1994)
(Applicable if clause 52.245-2, -5, -7, -10 or -11 is
i ncl uded.)

I nspection of Research and Devel opnment - Cost Rei nbursenent
(Apr 1984) {SECTION E}

(Applicable when primary objective is the delivery of end
itens ot her than designs, draw ngs, or reports.)

I nspection of Research and Devel opnent —Cost Rei nbursenent,
Alternate | (Apr 1984) {SECTION E}

. (Applicable when contract will be on a no-fee basis.)



FAR 52.246-9........ I nspection of Research and Devel opnent (Short Form
(Apr 1984) {SECTION E}
(Applicable if clause at 52.246-8 does not apply.)

FAR 52.246-23....... Limtation of Liability (Feb 1997)
(Applicable if contract is expected to exceed $100, 000,
subject to requirenents of Subpart 46.8, and does not
require the delivery of high-value itens..)

FAR 52.246-24....... Limtation of Liability High-Value Itens (Feb 1997)
(Applicable if contract is expected to exceed $100, 000 and
is subject to requirements of subpart 46.8 and if contract
requires the delivery of high-value itens)

FAR 52.246-24....... Limtation of Liability High-Value Itens, Alternate
(Apr 1984)
(Applicable if contract requires delivery of both high-
val ue and other end itens.)

DFARS 252.246-7001.. Warranty of Data (Dec 1991)

FAR 52.249-6........ Term nation (Cost-Rei nbursenent) (Sep 1996)
FAR 52-249-14....... Excusabl e Del ays (Apr 1984)
FAR 52-251-1........ Government Supply Sources(Apr 1984)

(Applicable if Contractor is authorized to acquire supplies
or services froma Covernnent supply source.)

DFARS 252.251-7000.. Ordering from Governnent Supply Sources (May 1995)
(Applicable if clause at 52.251-1 is included.)

FAR 52.252-1........ Solicitation Provisions Incorporated by Reference
(Feb 1998)
FAR 52.253-1........ Comput er Generated Forns (Jan 1991)
(Applicable if Contractor will be required to subnit data

on standard or optional forms prescribed by this regulation
and fornms prescribed by agency suppl enents.)

* * *

NATI ONAL AGENCY CHECK ( NAC).

Security Requirenments — Al Contractors (U S. Citizens and Non U S. Citizens)
wor ki ng under this contract who require access to Automated I nformation Systens
(AI'S), (stand-al one conputers, networked conputer/systens, e-nmail) shall at a
m ni mum be designated into an ADP-111 Position (non-sensitive), |AW Arny

Regul ati on 380-67, Personnel Security, Arnmy Regul ation 380-19, Information
Systens Security and DOD 5220-22-R, Industrial Security Regulation. The

i nvestigation must be conpleted before the individual is permtted access to an

AlS and is placed in an ADP-111 position. The investigation requirenents for an
ADP-111 Position is a favorable National Agency Check (NAC), SF-95P, Public
Trust Position. The Commander, ERDC, nmy grant waivers, on a case-by-case basis,
and all ow assignnent to an ADP-111 Position, and access to Al'S, once the NAC

i nvestigation has been formally requested (totally conpleted and nmil ed)

awai ting the results. Contractors (Conpanies) that have a Cage Code and Facility
Security Clearance through the Defense Security Service, shall process the NACs
and forward visit request/results of NAC to the ERDC Security O fice. For those
contractors that do not have a Cage Code or Facility Security Cl earance, the
ERDC Security Ofice will process the investigation in coordination with the
contractor and contract enpl oyee.



ATTACHMVENT C
FI XED PRI CE RESEARCH AND DEVELOPMENT CONTRACTS

FAR/ DFARS
CONTRACT CLAUSES
Section |
(ALL CLAUSES ARE IN SECTION | OF THE UNI FORM CONTRACT FORNAT,
UNLESS OTHERW SE NOTED)

52.252-2 CLAUSES | NCORPORATED BY REFERENCE -- This contract incorporates
one or nore clauses by reference, with the same force and effect as if they were
given in full text. Upon request, the Contracting Oficer will nake their ful
text avail abl e.

(End of Cl ause)

DFARS 252.201-7000.. Contracting O ficer's Representative (Dec 1991)

FAR 52.202-1........ Definitions (Oct 1995)
(Applicable if contract is expected to exceed $100, 000.)

FAR 52.203-3........ Gratuities (Apr 1984)
(Applicable if contract is expected to exceed Sinplified
Acqui sition Threshold -(SAT).)

FAR 52.203-5........ Covenant Agai nst Conti ngent Fees (Apr 1984)
(Applicable if contract is expected to exceed SAT.)

FAR 52.203-6........ Restrictions on Subcontractors Sales to the
Governnent (Jul 1995)
(Applicable if contract is expected to exceed SAT.)

FAR 52.203-7........ Anti - Ki ckback Procedures (Jul 1995)
(Applicable if contract is expected to exceed SAT.)
FAR 52.203-8........ Cancel | ati on, Rescission, and Recovery of Funds
For Illegal or Inproper Activity (Jan 1997)
(Applicable if contract is expected to exceed SAT.)
FAR 52.203-10....... Price or Fee Adjustment for Illegal or Inproper Activity
(Jan 1997)

(Applicable if contract is expected to exceed SAT.)

FAR 52.203-12....... Limtation on Paynents to |Influence Certain Federa
Transactions (Jun 1997)
(Applicable if contract is expected to exceed $100, 000.)

DFARS 252.203-7001.. Prohibition on Persons Convicted of Fraud or O her Defense-
Contract-Rel ated Fel onies (Mar 1999)°
(Applicable if contract is expected to exceed SAT.)

DFARS 252.203-7002.. Display of DoD Hotline Poster (Dec 1991)
(Applicable if contract is expected to exceed $5, 000, 000

except when perfornmance will take place in a foreign
country.)
FAR 52.204-2........ Security Requirenments (Aug 1996)

(Applicable if contract may require access to classified
information.)

FAR 52.204-4........ Printing/ Copyi ng Doubl e- Si ded on Recycl ed Paper (Jun 1996)
(Applicable 1 f contract is expected to exceed SAT.)

FAR 52.204-6........ Data Uni versal Nunbering System (DUNS) Nunber (Jun 1999)



{ SECTI ON L}

DFARS 252-204-7000.. Disclosure of Information (Dec 1991)
(Applicable if Contractor will have access to or generate
uncl assified informati on that may be sensitive and
i nappropriate for release to the public.)

DFARS 252.204-7003.. Control of Governnent Personnel Work Product (Apr 1992)

DFARS 252.204-7005.. Oral Attestation of Security Responsibilities (Aug 1999)
(Applicable if 52.204-2 is included.)

DFARS 252-205-7000.. Provision of Information to Cooperative Agreenent Hol ders
(Dec 1991)
(Applicable if contract is expected to exceed $500, 000.)

FAR 52.209-6........ Protecting the Governnent's Interest when Subcontracting
wi th Contractors Debarred, Suspended, or Proposed for
Debar ment (Jul 1995)
(Applicable if contract is expected to exceed $25, 000.)

DFARS 252.209-7000.. Acquisitions from Subcontractors Subject to On-Site
I nspection Under the Internediate-Range Nucl ear Forces
(INF) Treaty (Nov 1995)
(Applicable if contract is expected to exceed SAT.)

DFARS 252.209-7001.. Disclosure of Owership or Control by the Governnent of a
Terrorist Country (Mar 1998)
(Applicable if contract is expected to be $100, 000 or
nore.)

DFARS 252.209-7002.. Disclosure of Owership or Control by a Foreign Governnment
(Sep 1994)
(When access to Proscribed Information is necessary.)

DFARS 252.209-7003.. Conpliance with Veteran’s Enpl oynent Reporting Requirenments
(Mar 1998)
(Applicable if contract is expected to exceed SAT.)

DFARS 252.209- 7004 .. Subcontracting with Firns that are Owmed or Controlled by
the Governnent of a Terrorist Country (Mar 1998)
(Applicable if contract is expected to have a val ue of
$100, 000 or nore.)

DFARS 252.209-7005.. Reserve Oficer Training Corps and Mlitary Recruiting on
Canmpus (Jan 2000)
(Applicable to Institutions of Hi gher Education.)

FAR 52.211-11....... Li qui dat ed Damages - Supplies, Services, or Research and
Devel oprment (Apr 1984) {SECTION L}

FAR 52.211-15....... Defense Priority and Allocation Requirenments (Sep 1990)
(Applicable if contract is a rated order.)

FAR 52.213-4........ Terms and Conditions — Sinplified Acquisitions (O her than
Commercial Itenms) (Jun 1999)

FAR 52.215-2........ Audit and Records — Negotiation Alternate Il (Jun 1999)
(Applicable if contract is expected to exceed SAT.)

FAR 52.215-5........ Fax Proposals (Oct 1997) {SECTION L}

FAR 52.215-8........ Order of Precedence (Oct 1997)

FAR 52.215-10....... Price Reduction for Defective Cost or Pricing Data
(Oct 1997)

(Applicable if cost or pricing data is required.)



FAR 52.215-12....... Subcontractor Cost or Pricing Data (COct 1997)
(Applicable if clause 52.215-10 is included.)

FAR 52.215-14....... Integrity of Unit Prices (Cct 1997)
(Applicable if contract is expected to exceed SAT.)

FAR 52.215-15....... Pensi on Adjustnents and Asset Reversions (Dec 1998)
(Applicable if certified cost and pricing data are required
and cost determ nations are subject to FAR Subpart 31.)

FAR 52.215-16....... Facilities Capital Cost of Mney (Oct 1997) {SECTION L}
(Applicable if contract is subject to FAR 31.2.)

FAR 52.215-17....... Wai ver of Facilities Capital Cost of Mney (Cct 1997)
(Applicable if Contractor does not propose facilities
capital cost of npney.)

FAR 52.215-18....... Reversi on or Adjustnent of Plans for Postretirenment
Benefits (PBR) Ot her Than Pensions (Cct 1997)

FAR 52.215-19....... Notification of Owmership Changes (Oct 1997)

FAR 52.215-20....... Requi rements for Cost or Pricing Data or Information
Ot her than Cost Or Pricing Data (Oct 1997) {SECTION L}

FAR 52.215-20....... Requi rements for Cost or Pricing Data or Information O her
Than Cost or Pricing Data (Alternate 1V) (Cct 1997)
{ SECTI ON L}

FAR 52.215-21....... Requirements for Cost or Pricing Data or Information O her
Than Cost or Pricing Data -- Mdifications (Oct 1997)
{ SECTI ON L}

FAR 52.215-21....... Requi rements for Cost or Pricing Data or Information O her

Than Cost or Pricing Data --Modifications (Aternate V)
(Cct 1997) {SECTION L}

DFARS 252.215-7000.. Pricing Adjustnents (Dec 1991)
(Applicable if FAR 52.215-11, -12,or -13 applies.)

DFARS 252.215-7002.. Cost Estimating System Requirenments (Oct 1998)
(Applicable if awarded on the basis of certified cost and
pricing data.)

FAR 52.217-9........ Option to Extend Term of the Contract (Nov 1999)

FAR 52.219-8........ Utilization of Small Business Concerns (COct 1999)
(Applicable if contract is expected to exceed SAT.)

FAR 52.219-9........ Smal | Busi ness Subcontracting Plan (Oct 1999)
(Applicable if contract offers subcontracting
possibilities, contract is expected to exceed $500, 000, and
clause at 52.219.8 is included.)

FAR 52.219-16....... Li qui dat ed Damages - Subcontracting Pl an
(Jan 1999)
(Applicable if clause at 52.219-9 is included.)

DFARS 252.219-7003.. Small Business and Snmal | Di sadvant aged Busi ness
Subcontracting Plan (DoD Contracts) (Apr 1996)
(Applicable if clause at 52.219-9 is included.)

FAR 52.222-1........ Notice to the Governnent of Labor Disputes (Feb 1997)

FAR 52.222-3........ Convi ct Labor (Aug 1996)



FAR 52.222-21.......
FAR 52.222-24.......

FAR 52.222-25.......

FAR 52.222-26.......

FAR 52.222-29.......

FAR 52.222-35.......

FAR 52.222-36.......

FAR 52.222-37.......

FAR 52.222-46.......

FAR 52.223-2........

FAR 52.223-5........

FAR 52.223-6........

DFARS 252.223-7004 ..

DFARS 252.223-7006. .

DFARS 252.225-7012..

DFARS 252. 225-7026. .

DFARS 252.225-7031..
FAR 52.226-1........

FAR 52.227-1........

Prohi biti on of Segregated Facilities (Feb 1999)

Preaward On-Site Equal Opportunity Conpliance Eval uation
(Feb 1999) {SECTION L}
(Applicable if contract is expected to exceed $10, 000, 000.)

Affirmative Action Conpliance (Apr 1984)
Equal Opportunity (Feb 1999)

Notification of Visa Denial (Feb 1999)
(Applicable if contractor required to performin foreign
country.)

Affirmative Action for Disabled Veterans of the Vietnam Era
(Apr 1988)

(Applicable if contract is expected to exceed $10, 000
except when work is to be performed outside the U S. by
enpl oyees recruited outside the U S.)

Affirmative Action for Workers with Disabilities (Jun 1998)
(Applicable if contract is expected to exceed $10, 000.)

Enpl oynent Reports on Di sabl ed Veterans and Veterans of the
Vi etnam Era (Jan 1999)
(Applicable if clause at 52.222-35 is included.)

Eval uati on of Conpensation for Professional Enployees
(Feb 1983) {SECTION L}

Clean Air and Water (Apr 1984) {SECTION L}
(Applicable if conditions set forth in the preanble to
clause are present.)

Pol l uti on Prevention and Ri ght-to-Know I nfornmation
(Mar 1997)

Drug- Free Workpl ace (Jan 1997)
(Applicable if contract is expected to exceed $100, 000.)

Drug- Free Work Force (Sep 1998)

(Applicable if contract involves access to classified
information or when Contracting Officer determnes its
necessary for reasons of national security or health and
safety and contract is expected to be greater than SAT.)

Prohi bition of Storage and Di sposal of Toxic and Hazardous
Materials (Apr 1993)
(Applicable if contractor perfornms in DoD installation.)

Preference for Certain Donestic Comodities (May 1999)
(Applicable if contract is expected to neet or exceed SAT.)

Reporting of Contract Performance Qutside the United States
(Mar 1998)
(Applicable if contract is expected to exceed $500, 000.)

Secondary Arab Boycott of Israel (Jun 1992)

Uilization of Indian Organizations and | ndi an- Omed
Econom ¢ Enterprises (May 1999)
(Applicable if clause at 52.219-9 is included.)

Aut hori zation and Consent, Alternate | (Jul 1995)
(Applicabl e when not using Sinplified Acquisition
Procedure.)



FAR 52.227-2........ Noti ce and Assistance Regardi ng Patent and Copyri ght
Information (Aug 1996)

FAR 52.227-10....... Filing of Patent Applications - Classified Subject Matter
(Apr 1984)
(Applicable if nature of contract work or classified
subject matter involved in work might result in a patent
application containing classified subject matter.)

FAR 52-227-11....... Patent Rights - Retention by the Contractor (Short Form
(Jun 1997)
(Applicable if Contractor is other than a snmall business
concern or non-profit organization.)

FAR 52.227-12....... Patent Rights - Retention by the Contractor (Long Form
(Jan 1997)
(Applicable if Contractor is other than a small business
concern or non-profit organization.)

FAR 52.227-14....... Rights in Data — CGeneral (Jun 1987)
(Specify applicable alternate in contract.)

DFARS 252.227-7013.. Rights in Technical Data -- Noncommercial Items (Nov 1995)

DFARS 252.227-7014.. Rights in Noncomercial Conputer Software and Nonconmerci al
Conmput er Software Docunentation (Jun 1995)

DFARS 252.227-7016.. Rights in Bid or Proposal Information (Jun 1995)

DFARS 252.227-7017 .. ldentification and Assertion of Use, Release, or Disclosure
Restrictions (Jun 1995)

DFARS 252.227-7019.. Validation of Asserted Restrictions - Conputer Software
(Jun 1995)

DFARS 252.227-7020.. Rights in Special Wrks (Jun 1995)

DFARS 252.227-7026.. Deferred Delivery of Technical Data or Conputer Software
(Apr 1988)

DFARS 252.227-7027 .. Deferred Ordering of Technical Data or Conputer Software
(Apr 1988)

DFARS 252.227-7028.. Technical Data or Conputer Software Previously Delivered to
the Governnent (Jun 1995)

DFARS 252.227-7030.. Technical Data - Wthhol di ng of Paynment (Mar 2000)
DFARS 252.227-7034.. Patents — Subcontracts (Apr 1984)

DFARS 252.227-7037.. Validation of Restrictive Markings on Technical Data
(Sep 1999)

DFARS 252.227-7039.. Patents - Reporting of Subject Inventions (Apr 1990)
(Applicable 1 f clause 52.227-11 is included.)

FAR 52.228-5........ I nsurance -- Wirk on a Governnent Installation (Jan 1997)
(Applicable if contract is expected to exceed SAT, and nore
than a small anpbunt of work on a Government installation.)

FAR 52.229-3........ Federal, State and Local Taxes (Jun 1991)
(Applicable if contract is expected to exceed SAT.)

FAR 52.230-2........ Cost Accounting Standards (Apr 1998)
(Applicable unless contract is exenpted under 48 CFR or
contract is subject to nodified coverage under 48 CFR.)



FAR 52.230-3........ Di scl osure and Consi stency of Cost Accounting Practices
(Apr 1998)
(Appl i cabl e when contract anpunt is over $500, 000 but |ess
than $25, 000, 000 and the Offeror certifies and is eligible
for and elects to use nodified CAS coverage (see 48 CFR
Subpart 9903. 201-2.)

FAR 52.230-4........ Consi stency in Cost Accounting Practices (Aug 1992)
FAR 52.230-5........ Cost Accounting Standards — Educational Institution
(Apr 1998)

(Applicable if contract set forth in the preanble to the
clause are present.)

FAR 52.230-6........ Adm ni stration of Cost Accounting Standards (Nov 1999)
(Applicable if 52.230-2,3, or 5is included in contract.)

DFARS 252.231-7000.. Suppl enental Cost principles (Dec 1991)
(Applicable to contracts subject to FAR Subparts 31.1
31.2, 31.6 or 31.7.)

FAR 52.232-2........ Paynments Under Fi xed-Price Research and Devel opnent
Contracts (Apr 1984)

FAR 52.232-9........ Limtation on Wthhol ding of Payments (Apr 1984)

FAR 52.232-13....... Notice of Progress Paynents (Apr 1984)

FAR 52.232-16....... Progress Paynents (Jul 1991)

(Applicable if Government will provide progress paynents
based on costs.)

FAR 52.232-16....... Progress Paynents, Alternate | (Jul 1991)
(Applicable if Contractor is a snall business concern and
Government will provide progress paynents based on cost.)

FAR 52.232-17....... Interest (Jun 1996)
(Applicable if contract is expected to exceed $100, 000.)
FAR 52.232-23....... Assi gnnent of Clains (Jan 1986)
FAR 52.232-25....... Pronmpt Paynment (Jun 1997)
FAR 52.232-33....... Paynent by El ectronic Funds Transfer — Central Contractor

Regi stration (May 1999)

DFARS 252.232-7004 .. DoD Progress Paynent Rates (Feb 1996)
(Applicable if clause at 52.232-16 or its Alternate is
i ncl uded.)

DFARS 252.232-7007.. Linmtation of Government's Obligation (Aug 1993)
(Applicable if an increnmentally funded fixed-price contract
is expected.)

FAR 52.233-1........ Di sputes (Dec 1998)

FAR 52.233-1........ Di sputes, Alternate | (Dec 1991)
(Applicable if it is determ ned under agency procedures
that continued performance is necessary sending resol ution
of any claimarising under or relating to the contract.)

FAR 52.233-2........ Service of Protest (Aug 1996)
(Applicable if contract is expected to exceed $100, 000.)

FAR 52.233-3........ Protests After Award (Aug 1996)



DFARS 252.235-7010..
DFARS 252.235-7011..
FAR 52.239-1.......
FAR 52.242-3.......

FAR 52.242-13......

FAR 52.242-15......
DFARS 252.242-7000. .
FAR 52.243-1.......
FAR 52.243-6.......
FAR 52.243-7.......
DFARS 252.243-7001. .
DFARS 252.243-7002..

FAR 52-244-5.......

FAR 52.245-2.......
FAR 52.245-2.......

FAR 52.245-4.......

FAR 52.245-9.......
FAR 52.245-17......

FAR 52.245-18......

FAR 52.245-19......

DFARS 252. 245-7001 ..

FAR 52.246-7.......

Acknow edgenent of Support and Disclainmer (May 1995)

Final Scientific or Technical Report (Sep 1999)

Privacy or Security Safeguards (Aug 1996)
Penal ties for Unall owable Costs (Oct 1995)
(Applicable in contracts over $500, 000. 00)

Bankruptcy (Jul 1995)
(Applicable in all contracts exceedi ng SAT.)

Stop Wirk Order (Aug 1989) {SECTION F}

Post - awar d Conf erence (Dec 1991)

Changes -- Fixed-Price, Alternate V (Apr 1984)

Change Order Accounting (Apr 1984)

Notification of Changes (Apr 1984)

Pricing of Contract Modifications (Dec 1991)

Request for Equitable Adjustnment (Mar 1998)
(Applicable if contract expected to exceed SAT.)

Competition in Subcontracting (Dec 1996)

(Applicable if contract is expected to exceed SAT.)
Governnment Property (Fixed-Price Contracts) (Dec 1989)
Governnment Property (Fixed-Price Contracts), Alternate |
(Jul 1985)

(Applicable to non-profit institutions of higher education
or non-profit organizations whose primry purpose is the
conduct of scientific research.)

Gover nnment - Fur ni shed Property (Short Form) (Apr 1984)
(Applicable if acquisition cost of all furnished Gover nnent
property is $100,000 or less, unless contract is with an
educational or non-profit organization.)

Use and Charges (Apr 1984)

Speci al Tooling (Dec 1989)

Speci al Test Equi pmrent (Feb 1993)
(Applicable if Contractor will acquire or fabricate special
test equi pnent but exact identification is unknown.)

Government Property Furnished "As Is" (Apr 1984)
(Appl i cabl e when Governnent production and research
property is to be furnished "as is".)

Reports of Governnent Property (May 1994)
(Applicable if clause 52.245-2, -5, -7, -10 or -11 is
i ncl uded.)

I nspection of Research and Devel opnent -
1996) {SECTI ON E}

(Applicable when the primary objective is the delivery of
end itens other than designs, draw ngs, or reports unless
clause 52.246-9 is nore appropriate.)

Fi xed-Price (Aug



FAR 52.246-9........

FAR 52.246-16.......

FAR. 246-18..........

FAR 52.246-23.......

FAR 52.246-24.......

FAR 52.246-24.......

DFARS 252. 246- 7001 ..
DFARS 252. 246- 7001 . .

FAR 52.249-1........

FAR 52.249-2........

FAR 52.249-5........

FAR 52-249-9........

FAR 52.251-1........

FAR 52.252-1........

DFARS 252. 251-7000. .

I nspection of Research and Devel opment (Short Form (Apr
1984) {SECTI ON L}
(Applicable if clause at 52.246-7 does not apply.)

Responsibility for Supplies (Apr 1984) {SECTION E}
(Applicable if contract is expected to exceed $100, 000.)

Warranty of Supplies of a Conplex Nature (Apr 1984)
(Applicable if warranty clause has been approved under
agency procedures and the deliverable is for conplex
itens.)

Limtation of Liability (Feb 1997)

(Applicable if contract is expected to exceed $100, 000,
subject to requirenents of Subpart 46.8, and does not
require the delivery of high-value itens..)

Limtation of Liability High-Value Itenms (Feb 1997)
(Applicable if contract is expected to exceed $100, 000 and
is subject to requirements of Subpart 46.8 and if contract
requires delivery of high-value itens.)

Limtation of Liability High-Value Itenms, Alternate | (Apr
1984)

(Applicable if contract is expected to exceed $100, 000 and
is subject to requirements of Subpart 46.8 and if it
requires delivery of both high-value and other end itemns.)

Warranty of Data (Dec 1991)

Warranty of Data, Alternate Il (Dec 1991)
(Applicable when extended liability is desired.)

Term nation for Conveni ence of the Governnment (Fixed-
Price)(Short Form (Apr 1984)

(Applicable if contract is expected to be $100, 000 or |ess,
and unl ess the contract is for research and devel opnent
work with an educational institution or non-profit
institution on a no-profit basis.)

Termi nation for Conveni ence of the Governnment (Fixed-Price
(Sep 1996)

(Applicable if contract is expected to exceed $100, 000

unl ess the contact is for research and devel opment with an
educational or non-profit institution on a no-profit

basi s.)

Term nation for Conveni ence of the Governnment (Educationa
and Ot her Non-Profit Institutions) (Sep 1996)

(Applicable for research and devel opnent work with an
educational or non-profit institution on a no-profit or no-
fee basis.)

Default (Fixed-Price Research and Devel opnent) (Apr 1984)
(Applicable unless contract is with an educational or non-
profit institution on a no-profit basis, and if contract is
expected to exceed SAT.)

Governnent Supply Sources (Apr 1984)
(Applicable if Contractor is authorized to acquire supplies
or services froma Governnment supply source.)

Solicitation Provisions |Incorporated by Reference
(Feb 1998)

Ordering from Government Supply Sources (Muy 1995)
(Applicable if clause at 52.251-1 is included.)



FAR 52.253-1........ Comput er Generated Forns (Jan 1991)
(Applicable if Contractor will be required to subnit data
on standard or optional forms prescribed by this regulation
and forms prescribed by agency suppl enents.)

* * *

NATI ONAL AGENCY CHECK ( NAC).

Security Requirements — Al Contractors (U. S. Citizens and Non U S. Citizens)
wor ki ng under this contract who require access to Autonated I nformation Systens
(AI'S), (stand-al one conputers, networked conputer/systens, e-nmail) shall at a

m ni mum be designated into an ADP-111 Position (non-sensitive), |AW Arny

Regul ati on 380-67, Personnel Security, Arny Regul ation 380-19, Information
Systens Security and DOD 5220-22-R, Industrial Security Regulation. The

i nvestigation nust be conpleted before the individual is pernmitted access to an

AlS and is placed in an ADP-111 position. The investigation requirenents for an
ADP-111 Position is a favorable National Agency Check (NAC), SF-95P, Public
Trust Position. The Commander, ERDC, may grant waivers, on a case-by-case basis,
and all ow assignnent to an ADP-111 Position, and access to Al'S, once the NAC

i nvestigation has been formally requested (totally conpleted and nmil ed)
awaiting the results. Contractors (Conpanies) that have a Cage Code and Facility
Security Clearance through the Defense Security Service, shall process the NACs
and forward visit request/results of NACto the ERDC Security Ofice. For those
contractors that do not have a Cage Code or Facility Security Cl earance, the
ERDC Security Ofice will process the investigation in coordination with the
contractor and contract enpl oyee.



ATTACHMVENT D

ADDI TI ONAL
REPRESENTATI ONS AND CERTI FI CATI ONS
FROM OFFERORS

FAR/ DFARS

CERTI FI CATI ON, SI GNATURE

(If the person signing this contract/offer is other than the
secretary/treasurer, vice-president, or president of the organization, and
the anpbunt of the contract/offer is in excess of $100,000, the follow ng
certificate nust be conpleted.)

I,
to the organi zation nanmed as Contractor herein; that
, who signed this contract on behal f of the
Contractor, was then of said organization; that said
contract was duly signed for on behalf of said organization by authority of its
governing body and is within scope of its power.

, certify that | am secretary

SECRETARY
FAR 52.203-2 CERTI FI CATE OF | NDEPENDENT PRI CE DETERM NATI ON
(Apr 1985)
(Applicable to firmfixed price contracts expected to exceed
$100, 000.)

(a) The Offeror certifies that --

(1) The prices in this offer have been arrived at independently,
wi t hout, for the purpose of restricting conpetition, any consultation,
comuni cation, or agreement with any other Offeror or conpetitor relating to (i)
those prices, (ii) the intention to submit an offer, or (iii) the nethods or
factors used to calculate the prices offered;

(2) The prices in this offer have not been and will not be know ngly
di scl osed by the Offeror, directly or indirectly, to any other O feror or
conpetitor before bid opening (in the case of a sealed bid solicitation) or
contract award (in the case of a negotiated solicitation) unless otherw se required
by | aw;, and

(3) No attenpt has been nmade or will be nmade by the Oferor to induce
any other concern to subnit or not to subnit an offer for the purpose of
restricting conpetition.

(b) Each signature on the offer is considered to be a certification by the
signatory that the signatory --

(1) Is the person in the Offeror's organi zati on responsible for
determning the prices being offered in this bid or proposal, and that the
signatory has not participated and will not participate in any action contrary to

subpar agraphs (a) (1) through (a)(3) above; or

(2) (i) Has been authorized, in witing, to act as agent for the
following principals in certifying that those principals have not participated, and
will not participate in any action contrary to subparagraphs (a)(1) through (a)(3)
above

(insert
full name of person(s) in the Oferor's organization responsible for determning




the prices offered in this bid or proposal, and the title of his or her position in
the Offeror's organization);

(ii) As an authorized agent, does certify that the principals
named i n subdivision (b)(2)(1) above have not participated and will not
participate, in any action contrary to subparagraphs (a) (1) through (a)(3) above;
and

(iii) As an agent, has not personally participated, and will not
participate, in any action contrary to subparagraphs (a)(1l) through (a)(3) above.

(c) If the Offeror deletes or nodifies subparagraph (a)(2) above, the
O feror must furnish with its offer a signed statenment setting forth in detail the
circunmst ances of the disclosure.

(End of Provision)

FAR 52.203-11 CERTI FI CATI ON AND DI SCLOSURE REGARDI NG PAYMENTS TO
I NFLUENCE CERTAI N FEDERAL TRANSACTI ONS (Apr 1991)
(Applicable if the contract is expected to exceed $100, 000.)

(a) The definitions and prohibitions contained in the clause, at
FAR 52.203-12, Limtation on Paynments to Influence Certain Federal Transactions,
included in this solicitation, are hereby incorporated by reference in paragraph
(b) of this certification.

(b) The Offeror, by signing its offer, hereby certifies to the best of his
or her know edge and belief that on or after Decenber 23, 1989

(1) No Federal appropriated funds have been paid or will be paid to
any person for influencing or attenpting to influence an officer or enployee of any
agency, a Menber of Congress, an officer or enployee of Congress, or an enployee of
a Menber of Congress on his or her behalf in connection with the awarding of any
Federal contract, the nmaking of any Federal grant, the making of any Federal | oan
the entering into of any cooperative agreenment, and the extension, continuation
renewal , anendnment or nodification of any Federal contract, grant, |oan, or
cooperative agreenent;

(2) If any funds other than Federal appropriated funds (including
profit or fee received under a covered Federal transaction) have been paid, or wll
be paid, to any person for influencing or attenpting to influence an officer or
enpl oyee of any agency, a Menber of Congress, an officer or enployee of Congress,
or an enpl oyee of a Menber of Congress on his or her behalf in connection with this
solicitation, the Oferor shall conplete and submt, with its offer, OVB Standard
Form LLL, Disclosure of Lobbying Activities, to the Contracting O ficer; and

(3) He or she will include the | anguage of this certification in al
subcontract awards at any tier and require that all recipients of subcontract
awards in excess of $100, 000 shall certify and disclose accordingly.

(c) Submi ssion of this certification and disclosure is a prerequisite for
maki ng or entering into this contract inposed by Section 1352, Title 31, United
St ates Code. Any person who nakes an expenditure prohibited under this provision or
who fails to file or amend the disclosure formto be filed or anmended by this
provi sion shall be subject to a civil penalty of not |ess than $10, 000, and not
nore than $100, 000, for each such failure.

(End of Provision)

FAR 52.204-3 TAXPAYER | DENTI FI CATION (Cct 1998)

(a) Definitions.

“Conmon parent,” as used in this provision, nmeans that corporate entity that owns



or controls an affiliated group of corporations that files its Federal incone tax
returns on a consolidated basis, and of which the Oferor is a nenber.

“Taxpayer ldentification Nunmber (TIN),” as used in this provision, nmeans the nunber
required by the Internal Revenue Service (IRS) to be used by the Oferor in
reporting income tax and other returns. The TIN nmay be either a Social Security
Nunber or an Enpl oyee ldentification Numnber.

(b) Al offerors nmust submit the information required in paragraphs (d)
through (f) of this provision to conply with debt collection requirenments of 31
US.C 7701(c) and 3325(d), reporting requirenents if 26 U S.C. 6041, 6041A and
6050M and inplenmenting regul ations issued by the IRS. If the resulting contract is
subject to the paynment reporting requirements described in Federal Acquisition
Regul ation (FAR) 4.904, the failure or refusal by the Oferor to furnish the
iﬂfornation may result in a 31 percent reduction of paynents otherw se due under
the contract.

(c) The TIN may be used by the Governnent to collect and report on any
del i nquent anounts arising out of the offeror’s relationship with the Governnent
(31 U.S.C 7701(c)(3)). If the resulting contract is subject to the paynent
reporting requirenments described in FAR 4.904, the TIN provi ded hereunder may be
mat ched with I RS records to verify the accuracy of the offeror’s TIN

(d) Taxpayer ldentification Nunber (TIN)

[ ] TIN:
] TIN has been applied for.

[ ] TINis not required because:
[ ] Oferor is a nonresident alien, foreign corporation
or foreign partnership that does not have incone
effectively connected with the conduct of a trade in the
United States and does not have an office or place business
or a fiscal paying agent in the United States;
[ ] Oferor is an agency or instrunentality of a foreign
gover nnment .

Offeror is an agency or instrunentality of a foreign governnent;

Offeror is an agency or instrunentality of Federal Governnent.

(e) Type of organization.

Sol e proprietorship;

Par t ner shi p;

Corporate entity (not tax-exenpt)

Corporate entity (tax-exenpt)

Governnment entity (Federal, State, or local);
Forei gn gover nnent

I nternational organization per 26 CFR 1.6049-4;
O her .

() Common Par ent .

Offeror is not owned or controlled by a conmmpbn parent as defined
i n paragraph (a) of this provision

[ ] Nane and TIN of comnmon parent:

Name:

TIN:

(End of Provision)

FAR 52.204-5 WOVEN- OANED BUSI NESS (Ot her than Smal | Business) (May 1999)

(a) Definition. "Wnen-owned business concern," as used in this provision
means a concern that is at |east 51 percent owned by one or nore wonen; or in the
case of any publicly owned business, at |least 51 percent of its stock is owned by



one or nore wonen; and whose managenent and daily busi ness operations are
controlled by one or nore wonen.

(b) Representation. [Conplete only if the offeror is a wonen-owned busi ness
concern and has not represented itself as a small business concern in paragraph
(b)(1) of FAR 52.219-1, Smmll| Business Program Representations, of this
solicitation.] The offeror represents that it * is a wonen-owned busi ness concern

(End of provision)

DFARS 252.204- 7001 COVMERCI AL AND GOVERNMENT ENTI TY (CAGE) CODE REPORTI NG
(Aug 1999)

(a) The offeror is requested to enter its CAGE code on its offer in the
block with its nanme and address. The CAGE code entered nust be for that nane and
address. Enter “CAGE" before the nunber.

(b) If the offeror does not have a CAGE code, it may ask the
Contracting Officer to request one fromthe Defense Logistics information Service
(DLI'S). The Contracting O ficer will—
(1) Ask the Contractor to conplete section B of a DD Form
2051, Request for Assignment of a Commercial and Governnent Entity (CAGE) Code;
(2) Conplete section A and forward the formto DLIS; and
(3) Notify the Contractor of its assigned CAGE code.

(c) Do not delay subm ssion of the offer pending receipt of a CAGE code.
(End of Provision)

FAR 52.209-5 CERTI FI CATI ON REGARDI NG DEBARMENT, SUSPENSI ON,
PROPOSED DEBARMENT, AND OTHER RESPONSI BI LI TY
MATTERS (Mar 1996)
(Applicable if contract is expected to exceed SAT.)

(a) (1) The Offeror certifies, to the best of its know edge and beli ef,
that --

(i) The Offeror and /or any of its principals --

(A Have [ ] are not | ] presently debarred,
suspended, proposed for debarnment, or declared ineligible for the award of
contracts by any Federal agency;

(B) Have | ] have not [ ], within a three-year period
preceding this offer, been convicted of or had a civil judgnent rendered agai nst
them for: comrission of fraud or a crinminal offense in connection w th obtaining,
attenpting to obtain, or performng a public (Federal, state, or local) contract or
subcontract; violation of Federal or state antitrust statutes relating to the
submi ssion of offers; or conm ssion of enbezzlenent, theft, forgery, bribery,
fal sification or destruction of records, meking fal se statenments, tax evasion, or
receiving stolen property; and

(O Are [ ] are not | ] presently indicted for, or
otherwise crinmnally or civilly charged by a governnental entity with, conm ssion
of any of the offenses enunerated in subdivision (a)(1)(i)(B) of this provision

(ii) The Oferor has [ ] has not [ ], within a three-year
period preceding this offer, had one or nore contracts term nated for default by
any Federal agency.

(2) "Principals," for the purposes of this certification, means
officers; directors; owners; partners; and, persons having primry managenment or
supervisory responsibilities within a business entity (e.g., general nmnager; plant
manager; head of a subsidiary, division, or business segnment, and sinmlar



positions).

THI' S CERTI FI CATI ON CONCERNS A MATTER W THIN THE JURI SDI CTI ON OF AN AGENCY OF THE
UNI TED STATES AND THE MAKI NG OF A FALSE, FICTITIOUS, OR FRAUDULENT CERTI FI CATI ON
MAY RENDER THE MAKER SUBJECT TO PROSECUTI ON UNDER SECTI ON 1001, TITLE 18, UNI TED
STATES CODE.

(b) The Offeror shall provide immediate witten notice to the Contracting
Officer if, at any tinme prior to contract award, the Offeror learns that its
certification was erroneous when subnmitted or has beconme erroneous by reason of
changed circunst ances.

(c) A certification that any of the itens in paragraph (a) of this
provision exists will not necessarily result in w thholding of an award under this
solicitation. However, the certification will be considered in connection with a
determ nation of the Offeror's responsibility. Failure of the Offeror to furnish a
certification or provide such additional information as requested by the
Contracting Oficer may render the O feror nonresponsive.

(d) Not hi ng contained in the foregoing shall be construed to require
establishment of a systemof records in order to render, in good faith, the
certification required by paragraph (a) of this provision. The know edge and
information of an Offeror Is not required to exceed that which is normally
possessed by a prudent person in the ordinary course of business dealings.

(e) The certification in paragraph (a) of this provision is a materi al
representation of fact upon which reliance was placed when making award. If it is
| ater deternined that the Offeror know ngly rendered an erroneous certification, in
addition to other renedies available to the Governnent, the Contracting officer may
term nate the contract resulting fromthis solicitation for default.

(End of Provision)

DFARS 252. 209- 7001 DI SCLOSURE OF OANERSHI P OR CONTROL BY THE GOVERNMENT OF A
TERRORI ST COUNTRY (Sep 1994)
(Applicable if contract is expected to exceed $100, 000.)

(a) Definitions. As used in this provision --

(1) "CGovernnment of a terrorist country" including the state and the
government of a terrorist country, as well as any political subdivision, agency, or
instrunmentality thereof.

(2) "Terrorist country" neans a country determ ned by the Secretary
of State, under Section 6(j)(1)(A) of the Export Adm nistration Act of 1979 (50
US. C App. 2405(j)(i(A)), to be a country the government of which has repeatedly
provi ded support for acts of international terrorism As of the date of this
provision, terrorist countries include: Cuba, Iran, Iraq, Libya, North Korea,
Sudan, and Syri a.

(3) "Significant interest" neans --

(i) Ownership of or beneficial interest in 5 percent or nore of
the firms or subsidiary's securities. Beneficial interest includes holding 5
percent or nore of any class of the firms securities in "nom nee shares," "street
nanmes, " or sone other nethod of holding securities that does not disclose the
benefici al owner;

(ii) Holding a managenent position in the firm such as a
director or officer;

(iii) Ability to control or influence the election, appointnent,
or tenure of directors or officers in the firm



(iv) Ownership of 10 percent or nore of the assets of a firm
such as equi pment, buildings, real estate, or other tangible assets of the firm or

(v) Hol di ng 50 percent or nore of the indebtedness of a firm

(b) Prohibition on award. |In accordance with 10 U. S.C. 2327, no contract
may be awarded to a firmor a subsidiary of a firmif the governnent of a terrorist
country has a significant interest in the firmor subsidiary, unless a waiver is
granted by the Secretary of Defense.

(c) Di sclosure. |If the government of a terrorist country has a significant
interest in the Offeror or a subsidiary of the Oferor, the Oferor shall disclose
such interest in an attachnent to its offer. |If the Oferor is a subsidiary, it
shall al so disclose any significant interest the government of a terrorist country
has in any firmthat owns or controls the subsidiary. The disclosure shall include

(1) Identification of each governnent holding a significant interest;

and

(2) A description of the significant interest held by each
gover nment .

(End of Provision)

DFARS 252.209- 7002 DI SCLOSURE OF OANERSHI P OR CONTROL BY A FOREI GN GOVERNMENT
(Sep 1994)
(Applicable if access to proscribed information is
necessary for contract perfornmance.)

(a) Definitions. As used in this provision --

(1) "Effectively owned or controlled" means that a foreign governnment
or any entity controlled by a foreign governnent has the power, either directly or
indirectly, whether exercised or exercisable, to control the el ection, appointnent,
or tenure of the Oferor's officers or a majority of the Offeror's board of
directors by any neans, e.g., ownership, contract, or operation of law (or
equi val ent power for unincorporated organi zations).

(2) "Entity controlled by a foreign governnment" --
(i) Means - -

(A Any donestic or foreign organization or corporation
that is effectively owned or controlled by a foreign government; or

(B) Any individual acting on behalf of a foreign
gover nnent.

(ii) Does not include an organization or corporation that is
owned, but is not controlled, either directly or indirectly, by a foreign
governnment if the ownership of that organization or corporation by that foreign
government was effective before October 23, 1992

(3) "Forei gn governnent"” includes the state and the government of any
country (other than the United States and its possessions and trust territories) as
wel|l as any political subdivision agency, or instrumentality thereof.

(4) "Proscribed information" neans --

(i) Top Secret information;

(ii) Comunications Security (COMSEC) information, except
classified keys used to operate secure tel ephone units (STU IIIs);

(iii) Restricted Data as defined in the U S. Atonmic Energy Act of



1954, as anended,;
(iv) Special Access Program (SAP) information; or
(v) Sensitive Conpartnmented Information (SCl).

(b) Prohi bition on award. No contract under a national security program
may be awarded to an entity controlled by a foreign governnent if that entity
requi res access to proscribed information to performthe contract, unless the
Secretary of Defense or a designee has waived application of 10 U S.C. 2536(a).

(c) Di scl osure. The Offeror shall disclose any interest a foreign
governnment has in the Oferor when that interest constitutes control by a foreign
government as defined in this provisions. |If the Offeror is a subsidiary, it shal
al so disclose any reportable interest a foreign government has in any entity that
owns or controls the subsidiary, including reportable parents, and the ultimte
parent. Use separate paper as needed, and provide the information in the follow ng
format:

o] O feror's Point of Contact for questions about Disclosure
(Name and Phone Number with Country Code, City Code and Area
Code, as applicable)

o] Name and Address of Offeror
0 Name and Address of Entity Controlled by a Foreign Governnment
o] Description of Interest, Oanership Percentage, and ldentification
of For ei gn Gover nnent
(End of Provision)
FAR 52.211-14 NOTI CE OF PRI ORI TY RATI NG FOR NATI ONAL DEFENSE USE (Sep 1990)

Any contract awarded as a result of this solicitation will be [ ] DX rated
order; [ ] DO rated order certified for national defense use under the Defense
Priorities and Allocations System (DPAS) (15 CFR 700), and the Contractor will be
required to follow all of the requirements of this regulation. (Contracting
O ficer, check appropriate box.)

(End of Provision)

FAR 52.215-6 PLACE OF PERFORMANCE (COct 1997)
As prescribed in 15.209(f), insert the follow ng provision

(a) The offeror or respondent, in the performance of any contract resulting
fromthis solicitation, intends, does not intend [check applicable block] to use
one or nore plants or facilities located at a different address fromthe address of
the offeror or respondent as indicated in this proposal or response to request for
i nformati on.

(b) I'f the offeror or respondent checks "intends" in paragraph (a) of this

provision, it shall insert in the follow ng spaces the required infornation:

Pl ace of Performance (Street Name and Address of Owner and Operator of
Address, City, State, County, Zip the Plant or Facility if Oher Than O feror
Code) or Respondent

(End of Provision)

FAR 52.219-1 SMALL BUSI NESS PROCGRAM REPRESENTATI ONS (Oct 2000)



(a)

(1) The North Anmerican Industry Classification System (NAICS) code for
this acquisition is [insert NAICS code].

(2) The small business size standard is [insert size

st andard] .

(3) The snmll business size standard for a concern which submits an
offer in its own nanme, other than on a construction or service contract, but which
proposes to furnish a product which it did not itself manufacture, is 500
enpl oyees.

(b) Represent ati ons.

(1) The offeror represents as part of its offer that it * is, * is not
a small busi ness concern

(2) [Conmplete only if the offeror represented itself as a snall
busi ness concern in paragraph (b)(l of thls prOV|S|on ] The offeror represents,
for general statistical purposes, at it * is, * is not, a small disadvantaged
busi ness concern as defined in 13 CFR 124. 1002,

(3) [Conplete only if the offeror represented itself as a smal
busi ness concern in paragraph (b)(1) of this provision.] The offeror represents as
part of its offer that it * is, * is not a wonen-owned small business concern.

(4) [Conplete only if the offeror represented itself as a smal
busi ness concern in paragraph (b)(1) of this provision.] The offeror represents as
part of its offer that it * is, * is not a veteran-owned snall business concern

(5) [Cbnplete only if the offeror represented itself as a veteran-owned
smal | business concern in paragraph (b)(4) of this provision.] The offeror
represents as part of its offer that it * is, * is not a service-disabled veteran-
owned smal | business concern

(c) Definitions.

"Smal | business concern,” as used in this provision, neans a concern, including the
affiliates, that is independently owned and operated, not dom nant in that field of
operation in which it is bidding on Governnent contracts, and qualified as a snal
busi ness under the criteria in 13 CFR Part 121 and the size standard in a paragraph
(a) of this provision.

“Wonen- owned smal | business concern”, as used in this provision, nmeans a smal
busi ness concern- -

(1) Which is at |east 51 percent owned by one or nore wonen or, in
the case of any publicly owned business, at |east 51 percent of the stock of which
is owned by one or nore wonen; and

(2) Whose nmanagenent and daily busi ness operations are controlled by
one or nore wonen.

(d) Noti ce.

(1) If this solicitation is for supplies and has been set aside, in
whol e or in part, for small business concerns, then the clause in this solicitation
provi ding notice of the set-aside contains restrictions on the source of the end
items to be furnished.

(2) Under 15 U.S.C. 645(d), any person who msrepresents a firms
status as a small, HUBZone small, snmall disadvantaged, or wonen-owned smal
busi ness concern in order to obtain a contract to be awarded under the preference



prograns established pursuant to section 8(a), 8(d), 9, or 15 of the Small Business
Act or any other provision of Federal |law that specifically references section 8(d)
for a definition of programeligibility, shall--

(i) Be punished by inposition of fine, inprisonment, or both;

(ii) Be subject to adnministrative renedies, including suspension
and debarnent; and

(iii) Be ineligible for participation in prograns conducted under
the authority of the Act.
(End of Provision)

Alternate Il (Nov 1999). The follow ng paragraph (b)(5) is added to the basic
provi si on:

(5) [Conplete if offeror represented itself as disadvantaged in
paragraph(b)(2) of this provision]. The offeror shall check the category in which
its ownership falls:

_ Black Anerican.
_ Hispani c American.

___Native Anerican (Anerican |Indians, Eskinps, Aleuts,
or Native Hawaii ans).

____Asian-Pacific Anerican (persons with origins from Burna,
Thai | and, Mal aysi a, |ndonesia, Singapore, Brunei, Japan

Chi na, Taiwan, Laos, Canbodi a (Kanpuchea), Vietnam Korea,
The Philippines, US. Trust Territory of the Pacific |slands
(Republic of Palau), Republic of the Marshall Islands,
Federated States of M cronesia, the Commopnweal th of the

Nort hern Mariana |slands, Guam Sanpa, Macao, Hong Kong,
Fiji, Tonga, Kiribati, Tuvalu, or Nauru).

___ Subcontinent Asian (Asian-Indian) Anerican (persons with
origins fromlndia, Pakistan, Bangl adesh, Sri Lanka, Bhutan
the Ml dives |slands, or Nepal).

__Individual/concern, other than one of the preceding.
(End of Provision)

FAR 52.222-22 PREVI OUS CONTRACTS AND COVPLI ANCE REPORTS
(Feb 1999)

The offeror represents that--

(a) It [ ] has, | ] has not participated in a previous contract or
subcontract subject the Equal Opportunity clause of this solicitation

(b) 1t [ ] has, | ] has not filed all required conpliance reports; and

(c) Representations indicating subnission of required conpliance reports,
si gned by proposed subcontractors, will be obtained before subcontract awards.

(End of provision)

FAR 52.223-1 CLEAN Al R AND WATER CERTI FI CATI ON ( APR 1984)
(Applicable if contract contains the clause 52.223-2.)

The Offeror certifies that --



(a) Any facility to be used in the performance of this proposed contract is
[ ], 1is not | ] listed on the Environnental Protection Agency (EPA) List of
Violating Facilities;

(b) The Offeror will inmrediately notify the Contracting O ficer, before
award, of the receipt of any comrunication fromthe Adm nistrator, or a designee,
of the EPA, indicating that any facility that the Oferor proposes to use for the
performance of the contract is under consideration to be listed on the EPA List of
Violating Facilities; and

(c) The Offeror will include a certification substantially the same as this
certification, including this paragraph (c), in every nonexenpt subcontract.

(End of Provision)

DFARS 252. 225- 7000 BUY AMERI CAN ACT -- BALANCE OF PAYMENTS PROGRAM
CERTI FI CATE ( SEP 1999)

(a) Definitions,

"Donestic end product,” "qualifying country,”™ "qualifying country end product,"” and
"non-qualifying country end product” have the neanings given in the Buy American
Act and Bal ance of Paynments Program cl ause of this solicitation.

(b) Eval uati on,

Ofers will be evaluated by giving preference to donestic end products and
qual i fying country end products over non-qualifying country end products.

(c) Certifications,
(1) The Oferor certifies that--

(i) Each end product, except those listed in paragraphs (c)(2)
or(3) of this provision, is a domestic end product; and

(ii) Conmponents of unknown origin are considered to have been mn ned,
produced, or manufactured outside the United States or a qualifying country.

(2) The O feror certifies that the follow ng end products are qualifying
country end products:

Lifyi

Li ne Item Nunber:
Country of Origin:

(List only qualifying country end products.)

(3) The Offeror certifies that the followi ng end products are non-
qual i fying country end products:

_qual i fvi



Line Item Nunber:
Country of Origin (if known):

(End of provision)

FAR 52.227- 15 REPRESENTATI ON OF LI M TED RI GHTS DATA AND RESTRI CTED COMPUTER
SOFTWARE (May 1999)

(a) This solicitation sets forth the work to be perforned if a contract award
results, and the Governnment's known delivery requirenents for data (as defined in
FAR 27.401). Any resulting contract may al so provide the Governnent the option to
order additional data under the Additional Data Requirenents clause at 52.227-16 of
the FAR, if included in the contract. Any data delivered under the resulting
contract will be subject to the Rights in Data--Ceneral clause at 52.227-14 that is
to be included in this contract. Under the latter clause, a Contractor may w t hhol d
fromdelivery data that qualify as linmted rights data or restricted conputer
software, and deliver form fit, and function data in lieu thereof. The latter
clause also may be used with its Alternates Il and/or |Il to obtain delivery of
limted rights data or restricted conputer software, marked with linmted rights or
restricted rights notices, as appropriate. In addition, use of Alternate V with
this latter clause provides the Government the right to inspect such data at the
Contractor's facility.

(b) As an aid in determining the Government's need to include Alternate Il or
Alternate 11l in the clause at 52.227-14, Rights in Data--Ceneral, the offeror
shal |l conpl ete paragraph (c) of this provision to either state that none of the
data qualify as linmted rights data or restricted conputer software, or identify,
to the extent feasible, which of the data qualifies as linmted rights data or
restricted conputer software. Any identification of limted rights data or
restricted conputer software in the offeror's response is not determ native of the
status of such data should a contract be awarded to the offeror.

(c) The offeror has reviewed the requirenments for the delivery of data or software
and states [offeror check appropriate bl ock]--

* None of the data proposed for fulfilling such requirenments qualifies as limted
rights data or restricted conputer software.

* Data proposed for fulfilling such requirenents qualify as linmted rights data or
restricted conputer software and are identified as follows:

Note: "Limted rights data" and "Restricted conputer software” are defined in the
contract clause entitled "Rights in Data--GCeneral."

(End of provision)

DFARS 252.227-7036 DECLARATI ON OF TECHNI CAL DATA CONFORM TY (Jan 1997)

Al'l technical data delivered under this contract shall be acconpanied by the
following witten declaration

The Contractor, , hereby declares that, to the best of its
know edge and belief, the technical data delivered herewith under Contract No.




is conplete, accurate, and conplies with all requirenents of the

contract.

Dat e:
Name and Title of Authorized Oficial

(End of clause)

FAR 52.230-1 COST ACCOUNTI NG STANDARDS NOTI CES AND CERTI FI CATION  (Jun 2000)
(Applicable if proposed contract subject to CAS as specified in
48 CFR.)

Note: This notice does not apply to small businesses or foreign governnments. This
notice is in three parts, identified by Roman nunerals | through II1.

O ferors shall exam ne each part and provide the requested information in order to
determ ne Cost Accounting Standards (CAS) requirenents applicable to any resultant
contract.

If the offeror is an educational institution, Part |l does not apply unless the
contenpl ated contract will be subject to full or nodified CAS coverage pursuant to
48 CFR 9903. 201-2(c)(5) or 9903.201-2(c)(6), respectively.

| . Disclosure Statenent--Cost Accounting Practices and Certification

(a) Any contract in excess of $500,000 resulting fromthis solicitation
will be subject to the requirenents of the Cost Accounting Standards Board (48 CFR
Chapter 99), except for those contracts which are exenpt as specified in 48 CFR
9903. 201- 1.

(b) Any offeror subnmitting a proposal which, if accepted, will result
in a contract subject to the requirenents of 48 CFR Chapter 99 nust, as a condition
of contracting, submit a Disclosure Statenent as required by 48 CFR 9903.202. Wen
required, the Disclosure Statenent nust be submitted as a part of the offeror's
proposal under this solicitation unless the offeror has already subnmitted a
Di scl osure Statenent disclosing the practices used in connection with the pricing
of this proposal. If an applicable Disclosure Statenent has already been subnitted,
the offeror nmay satisfy the requirenent for submission by providing the information
requested in paragraph (c) of Part | of this provision

Caution: In the absence of specific regulations or agreenent, a practice disclosed
in a Disclosure Statenment shall not, by virtue of such disclosure, be deened to be
a proper, approved, or agreed-to practice for pricing proposals or accunulating and
reporting contract perfornmance cost data.

(c) Check the appropriate box bel ow

* (1) Certificate of Concurrent Submission of Disclosure
Statenment. The offeror hereby certifies that, as a part of the offer, copies of the
Di scl osure Statenent have been subnitted as foll ows:

(i) Oiginal and one copy to the cognizant Adm nistrative
Contracting Officer (ACO) or cognizant Federal agency official authorized to
act in that capacity (Federal official), as applicable; and

(ii) One copy to the cognizant Federal auditor
(Di scl osure nmust be on Form No. CASB DS-1 or CASB DS-2, as applicable. Forns may be

obtai ned fromthe cogni zant ACO or Federal official and/or fromthe | oose-I eaf
version of the Federal Acquisition Regulation.)



Dat e of Disclosure Statenent: Nane and Address of Cogni zant ACO
or Federal O ficial Were Filed:

The offeror further certifies that the practices used in estimating costs in
pricing this proposal are consistent with the cost accounting practices disclosed
in the Disclosure Statenent.

* (2) Certificate of Previously Submitted Disclosure Statement.
The offeror hereby certifies that the required Disclosure Statement was filed as
fol |l ows:

Dat e of Disclosure Statenent: Nane and Address of Cogni zant ACO
or Federal Oficial Were Filed:

The offeror further certifies that the practices used in estimating costs in
pricing this proposal are consistent with the cost accounting practices disclosed
in the applicable Disclosure Statenent.

* (3) Certificate of Monetary Exenption. The offeror hereby
certifies that the offeror, together with all divisions, subsidiaries, and
affiliates under common control, did not receive net awards of negotiated prinme
contracts and subcontracts subject to CAS totaling $50 million or nore in the cost
accounting period i mediately preceding the period in which this proposal was
subnitted. The offeror further certifies that if such status changes before an
award resulting fromthis proposal, the offeror will advise the Contracting Oficer
i medi ately.

* (4) Certificate of Interim Exenption. The offeror hereby certifies
that (i) the offeror first exceeded the nonetary exenption for disclosure, as
defined in (3) of this subsection, in the cost accounting period inmediately
preceding the period in which this offer was submitted and (ii) in accordance with
48 CFR 9903.202-1, the offeror is not yet required to subnit a Disclosure
Statenment. The offeror further certifies that if an award resulting fromthis
proposal has not been made within 90 days after the end of that period, the offeror
will inmediately submit a revised certificate to the Contracting Officer, in the
form specified under subparagraph (c)(1) or (c)(2) of Part | of this provision, as
appropriate, to verify subni ssion of a conpleted Disclosure Statenent.

Caution: Oferors currently required to disclose because they were awarded a CAS-
covered prinme contract or subcontract of $50 million or nore in the current cost
accounting period may not claimthis exenption (4). Further, the exenption applies
only in connection with proposals submtted before expiration of the 90-day period
followi ng the cost accounting period in which the nonetary exenpti on was exceeded.

I'l. Cost Accounting Standards--Eligibility for Mdified Contract Coverage

If the offeror is eligible to use the nodified provisions of 48 CFR 9903. 201-2(b)
and elects to do so, the offeror shall indicate by checking the box bel ow. Checking
the box below shall nmean that the resultant contract is subject to the Disclosure
and Consi stency of Cost Accounting Practices clause in lieu of the Cost Accounting
St andar ds cl ause.

* The offeror hereby clains an exenption fromthe Cost Accounting Standards cl ause
under the provisions of 48 CFR 9903. 201-2(b) and certifies that the offeror is
eligible for use of the Disclosure and Consistency of Cost Accounting Practices

cl ause because during the cost accounting period i medi ately preceding the period
in which this proposal was subnitted, the offeror received I ess than $50 million in
awar ds of CAS-covered prinme contracts and subcontracts. The offeror further
certifies that if such status changes before an award resulting fromthis proposal
the offeror will advise the Contracting O ficer imediately.

Caution: An offeror may not claimthe above eligibility for nodified contract
coverage if this proposal is expected to result in the award of a CAS-covered
contract of $50 mllion or nore or if, during its current cost accounting period,



the offeror has been awarded a single CAS-covered prinme contract or subcontract of
$50 mllion or nore.

I1l. Additional Cost Accounting Standards Applicable to Existing Contracts

The offeror shall indicate bel ow whether award of the contenplated contract woul d,
in accordance with subparagraph (a)(3) of the Cost Accounting Standards cl ause,
require a change in established cost accounting practices affecting existing
contracts and subcontracts.

* yes * no

(End of provision)

ALTERNATE | (APR 1996) -- As prescribed in 30.201-3(b), add the foll ow ng
subpar agraph (c)(5) to PART | of the basic provision

(5) Certificate of Disclosure Statenment Due Date by Educati onal
Institution. |If the Oferor is an educational institution that, under the
transition provisions of 48 CFR 9903.202-1(f), is or will be required to submit a
Di scl osure Statenment after receipt of this award, the O feror hereby certifies that
(check one and conpl ete):

(i) A Disclosure Statement Filing Due Date of
has been established with the cogni zant Federal agency.

(ii) Disclosure Statement will be submitted within 6-nonth
peri od endi ng mont hs after receipt of this award.

Name and Address of Cognizant ACO or Federal Oficial where Disclosure Statenment is
to be filed:

(End of Alternate I)

FAR 52.242-4 CERTI FI CATI ON CF FI NAL | NDI RECT COSTS (JAN 1997)
(a) The Contractor shall --

(1) Certify any proposal to establish or nmodify final indirect cost
rates;

(2) Use the format in paragraph (c) of this clause to certify; and
(3) Have the certificate signed by an individual of the Contractor's
organi zation at a level no |ower than a vice president or chief financial officer
of the business segnent of the Contractor that submits the proposal
(b) Fai lure by the Contractor to submit a signed certificate, as described
inthis clause, may result in final indirect costs at rates unilaterally
established by the Contracting O ficer

(c) The certificate of final indirect costs shall read as follows:

CERTI FI CATE OF | NDI RECT COSTS

This is to certify that | have reviewed this proposal to establish final indirect
cost rates and to the best of ny know edge and belief:



1. Al costs included in this proposal
(identify proposal and date) to establish final indirect cost rates for
(identify period covered by rate) are allowable in accordance with
the cost principles of the Federal Acquisition Regulation (FAR) and its suppl enents
applicable to those contracts to which the final indirect cost rates will apply;
and




2. Thi s proposal does not include any costs, which are expressly
unal | owabl e under applicable cost principles of the FAR or its suppl ement s.

Fl RM

SI GNATURE:

NAME OF CERTI FYI NG OFFI CI AL:

TI TLE:

DATE OF EXECUTI ON:

(End of C ause)

DFARS 252. 204- 7004 REQUI RED CENTRAL CONTRACTOR REG STRATI ON - -
(a) Definitions. As used in this clause --

(1) Central Contractor Registration (CCR) database neans the primary
DoD repository for contractor information required for the conduct of business with
DoD.

(2) Dat a Uni versal Nunbering System (DUNS) nunber neans the 9-digit
nunber assigned by Dun & Bradstreet Information Services to identify unique
busi ness entities.

(3) Dat a Uni versal Nunber System +4 (DUNS+4) number nans the DUNS
nunber assigned by Dun & Bradstreet plus a 4-digit suffix that nay be assigned by a
parent (controlling) business concern. This 4-digit suffix may be assigned at the
di scretion of the parent business concern for such purposes as identifying subunits
or affiliates of the parent business concern

(4) Regi stration in the CCR database neans that all nandatory
i nformation, including the DUNS nunber or the DUNS+4 nunber, if applicable, and the
correspondi ng Conmerci al and Governnent Entity (CAGE) code, is in the CCR database;
the DUNS nunber and the CAGE code have been validated; and all edits have been
successfully conpl et ed.

(b) (1) By submi ssion of an offer, the offeror acknow edges the
requi renent that a prospective awardee nust be registered in the CCR database prior
to award, during performance, and through final paynent of any contract resulting
fromthis solicitation, except for awards to foreign vendors for work to be
performed outside the United States.

(2) The offeror shall provide its DUNS or, if applicable, its DUNS+4
nunber with its offer, which will be used by the Contracting Oficer to verify that
the offeror is registered in the CCR dat abase.

(3) Lack of registration in the CCR database will nake an offeror
ineligible for award.

(4) DoD has established a goal of registering an applicant in the CCR
dat abase within 48 hours after receipt of a conplete and accurate application via
the Internet. However, registration of an applicant subnitting an application
through a nethod other than the Internet nmay take up to 30 days. Therefore,
of ferors that are not registered should consider applying for registration
i mredi ately upon receipt of this solicitation

(c) The Contractor is responsible for the accuracy and conpl eteness of the
data within the CCR, and for any liability resulting fromthe Governnent's reliance
on inaccurate or inconplete data. To remain registered in the CCR database after
the initial registration, the Contractor is required to confirmon an annual basis



that its information in the CCR database is accurate and conpl ete.

(d) Offerors and contractors nmay obtain information on registration and
annual confirmation requirenents by calling 1-888-227-2423, or via the Internet at
http://ccr/edi/disa/ml.

(End of Cl ause)
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